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3. 



[ X ] This is a request for filing a [ X] Continuation [ ] Divisional application under 37 C.F.R. 
§ 1.60, of pending parent Application Serial No. 08/740,043 of Filepp et al (list each 
inventor) filed on October 23. 1996, now pending . Parent Application Serial No. 08/740,043 
is a Rule 60 division of Application Serial No. 08/158,026, filed November 26, 1993. The 
copy of the parent application papers referred to below is a copy of the papers of Application 
Serial No. 08/158,026 which constitute, pursuant to Rule 60, the application papers of 
Application Serial No. 08/740,043. 

[ X ] The attached papers are a true copy of the above-identified parent application as filed, 

including the oath or declaration originally filed (37 C.F.R. § 1.60), and no amendments 
referred to in the oath or declaration filed to complete the parent application introduced new 
matter therein. 

[ X ] The copy of the papers of the parent application as filed which are attached are as follows: 
t X ] 153 page(s) of specification 
t X ] _6_ page(s) of claims 
[ X ] _L page(s) of abstract 
[ X ] 16 page(s) of drawing 

[ X ] __4_ page(s) of supplemental declaration and power of attorney 

[ X ] in accordance with 37 C.F.R. § 1.60(b), our records reflect that the original signed 
declaration showing applicants' signatures was filed on November 26, 1993 in 
application Serial No. 08/158,026 . 
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Attorney Docket No. 1963-4728 

[ ] page(s) of Sequence Listing 

[ ] computer disk(s) containing Sequence Listing 

[ ] computer disk containing original Sequence Listing previously submitted with 

application Serial No. , filed . 

[ ] Statement under 37 C.F.R. § 1.821(f) that computer and paper copies of the Sequence 
Listing are the same. . 

[ ] Other 

4. [ X ] Cancel in this application original claims 1 to 9 and 24 to 32 of the parent application before 

calculating the filing fee. (At least 1 one original independent claim must be retained for filing 
purposes.) 

5. [ X ] A Preliminary Amendment is enclosed. (Claims added by this Amendment have been properly 

numbered consecutively beginning with the number next following the highest numbered 
original claim in the prior application.) 



ff ; CLAIMS FOR FEE CALCULATION 





Number 




Number 
Extra 


Rate for 
Non-Small Entitv 


Basic Fee 
$770.00 




Total* 
Claims 


14-20 


0 


x $22.00 


$ 0 




Independent 
Claims 


1-3 


0 


x $80.00 


$ 0 


ff: 


Multiple 

Dependent 

Claimfs) 


[ 1 yes 
rxino 


Addt'l Fee 
None 


$260.00 


$ 0 



Filing Fee Calculation $ 770.00 



6. [ ] A verified statement that this filing is by a small entity is attached or has been filed in the 

parent application and its benefit under 37 C.F.R. § 1.28(a) is hereby claimed. Reduced fees 
under 37 C.F.R. § 1.9(f) (50% of total) paid herewith $ . 

7. [ X ] The status of the parent application is as follows: 



Includes all independent and single dependent claims and all claims referred to in multiple dependent 
claims. See 37 C.F.R. § 1.75(c). 
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[ ] A Petition For Extension of Time, and Fee therefor has been or is being filed in the 
parent application to extend the term for action in the parent application until 



[ ] A copy of the Petition for Extension of Time in the copending parent application is 
attached. 

[ X ] No Petition For Extension of Time and Fee therefor are necessary in the copending 
parent application. 

8. [ ] Please abandon the parent application at a time while the parent application is pending or at a 

time when the petition for extension of time in that application is granted and while this 
application is pending and has been granted a filing date, so as to make this application 
copending with said parent application. ATTACHED IS AN EXPRESS ABANDONMENT 
FOR FILING IN THE PARENT APPLICATION FILE. 

9. [ X ] Transfer the drawing(s) from the parent application to this application. 

10. [ ] New drawings are enclosed: [ ] formal [ ] informal 

11. [ ] Priority of application Serial No. , filed on , 



in is claimed under 35 U.S.C. § 119. 

a. [ ] The certified copy is on file 

[ ] in the above-identified parent application. 

[ ] application Serial No. ' - 

b. [ ] The certified copy will follow. 

c. [ ] The certified copy is enclosed herewith. 

d. [ ] The certified English translation 

[ ] is enclosed 

[ ] is on file in application Serial No. 



12. [ ] Amend the specification by inserting before the first line the sentence: 

This is a [ ] continuation [ ] divisional of co-pending application Serial No. filed 



13. a . [ ] With respect to the inventorship of the copending parent application from which this 

application claims benefit under 35 U.S.C. § 120, the inventor(s) in this application is 
(are) less than those named in the copending parent application and the following 
inventor(s) should be deleted from this application: 
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14. 

15. 
16. 

17. 



18. 



b. 

[ ] 

[X] 
[ ] 



[ ] 



A Petition requesting correction of inventorship for this application in accordance with 
37 C.F.R. §§1.48 and 1.60(b) is enclosed. 

In view of the granting of the Petition requesting correction of inventorship in (parent) 

application Serial No. , filed , this application is 

being filed in the name of the corrected inventive entity. 



The parent application is assigned of record to 

recorded on , Reel 



Frame 



A check in the amount of $ 770.00 



Charge fee to Deposit Account No. 13-4500. Order No 
OF THIS SHEET IS ATTACHED. 



to cover the filing fee is attached. 

. A DUPLICATE COPY 



[ X ] The Assistant Commissioner is hereby authorized to charge any additional fees which may be 
required for filing this application, or credit any overpayment to Deposit Account No. 13- 

4500. Order No. 1963-4728 . A DUPLICATE COPY OF THIS SHEET 

IS ATTACHED. 

[ X ] The power of attorney in the parent application is to: 

Paul C. Scifo ; : 



a. 



[ ] The power was filed in the parent application and a copy is enclosed. 

[ X ] A new associate power has been executed and is attached. 

[ X ] Address all future communications in the present continuation application only to: 

Israel Blum, Esq. 
Morgan & Finnegan, L.L.P. 
345 Park Avenue 
New York, NY 10154 



Dated: September 18. 1997 

Mailing Address: 
Morgan & Finnegan, L.L.P. 
345 Park Avenue 
New York, NY 10154 



Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 

By: Israel Blum 

Reg. No. 26,710 
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1. Filing Under 37 C.F.R. §1.60 

2. Copy of Parent Application Serial No. 08/740,043 

3. Preliminary Amendment 

4. Request for Declaration of an Interference Under 37 C.F.R. §1.604 

5. Associate Power of Attorney 

6. Return post card 

7. Check for $770.00 for filing under 37 C.F.R. §1.60 



is being deposited with the United States Postal Service "Express Mail Post Office to Addressee" service under 
37 C.F.R. §1.10 on the date indicated above and is addressed to the Commissioner of Patents and Trademarks, 
Washington, D.C. 20231. 

John W. Osborne 

(Typed or printed name of person 
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MORGAN & FINNEGAN, L.L.P. 
345 Park Avenue 
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specifIcaItidn ^ 

TO ALL WHOM IT MAY CONCERN: 

Be it known that we: Robert Filepp, a citizen of the United States of America, residing at 237 
Baltusrol Ave., Springfield, N.J. 07081; Michael L. Gordon, a citizen of the United States of America, 
residing at 34 Hickory Hill Drive, Dobbs Ferry, N.Y. 10522; Alexander W. Bidwell, a citizen of the 
United States of America, residing at 248 East 7th Street, New York, N.Y. 10009; Francis C. Young, a 
citizen of the United States of America, residing at35 Maple Shade Drive,Pearl River, N.Y. 10956; Allan 
M. Wolf, a citizen of the United States of America, residing at 127 Fieldcrest Drive, Ridgefield, Conn. 
06877; Sam Meo, a citizen of the United States of America, residing at 108Perry Street New York, N.Y. 
10014; Duane Tiemann, a citizen of the United States of America,' residing at, 50 Orchard Drive, 
Ossining, N.Y. 10562; Lawrence Abrahams, a citizen of the United States of America, residing at 53 
Maple Ave., Apt 2A, Hastings-on-Hudson, N.Y. 10706; Michael J. Silfen, a citizen of the United States 
of America, residing at 8 Prospect Place, Croton-on-Hudson, N.Y. 10520; Aldo R. Dalsass, a citizen of 
the United States of America, residing at 25 Glen Grey Road Oakland, N.J. 07436; Florence M. Lee,a 
citizen of the United States of America, residing. at 173 Guinea Road, Stamford, Conn. 06903; and 
Kenneth H. Appleman, a citizen of the United States of America, residing at 96 Holland Ave., White 
Plains, N.Y. 10603, did make a certain invention entitled AN INTERACTIVE COMPUTER NETWORK 
AND METHOD OF OPERATION, a specification of which is as follows: 



AN INTERACTIVE COMPUTER NETWORK 
AND METHOD OF OPERATION 



RELATED APPLICATIONS 

- This its a division of application seiidl number 388,156 filtfd My 28, 1989, whic h issued JtmSSy?-- 

5,347^3.2. ^ 

5 'i- 3 > , 1994, aa U.G. patent number A — , application 388,156 being a e o nlinudlion i n part ofa pplllldLiuu beria l- 

was a con t inuation in part of application corial , 

sinmbpr 719,931, filed July 15, 1988 

BACKGROUND OF THE INVENTION 
FIELD OF USE 

10 This invention relates generally to a distributed processing, interactive computer network 

C intended to provide very large numbers of simultaneous users; e.g. millions, with access to an 
; a interactive service having large numbers; e.g., thousands, of applications which include pre-created, 
Z interactive text/ graphic sessions; and more particularly, to acomputer network in which the interacthe 
ffi text/ graphic sessions are comprised of pre-created blocks of data and program instructions which may 

15 ^ be distributed downwardly in the network for execution at software-enhanced user terminals that 
£ decrease processing demand on the higher-level network elements, thus permitting the higher-level 
elements to function primarily as data supply and maintenance resource and, thereby, reduce network 
"£ complexity, cost and response time. 

PRIOR ART 

20 Interactive computer networks are not new. Traditionally they have included conventional, 

hierarchical architectures wherein a central, host computer responds to the information requests of 
multiple users. An illustration would be a time-sharing network in which multiple users, each ata 
remote terminal, log onto a host that provides data and software resource for sequentially receiving 
user data processing requests, executing them and supplying responses back to the users. 

25 While such networks have been successful in making the processingpower of large computers 

available to many users, problems have existed with them. For example, in such networks, the host has 
been required to satisfy all the user data processing requests. As a result, processing bottle-necks arise 
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at the host that cause network slowdowns and compel expansion in computing resources; i.e., bigger 
and more complex computer facilities, where response times are sought to be held low in the face of 
increasing user populations. 

Host size and complexity, however, are liabilities for interactive networks recently introduced 
5 to offer large numbers of the public access to transactional services such as home shopping, banking, 
and investment maintenance, as well as informational services concerning entertainment, businessand 
personal matters. 

As can be appreciated, commercial interactive networks must provide interesting and desirabfe 
transactional and informational services at low cost and with minimal response times in order to be 
10 successful. As a result, unlike military and governmental networkswhere, because of the compulsory 
nature of the service performed, costs and content are of secondary concern, in commercial services, 
the network capital and maintenance expenses must be kept low in order to make the network 
affordable and, the content maintained interesting to attract both users who would subscribe to the 
U network and merchandisers who would rely on the service as a channel of distribution for their good 
15 jg and services. Further, in addition, to maintaining capital and operating costs low, and quality of 
r (?i content high, it is also essential that network response time be kept to a minimum in order to not only 
«t capture and hold the user's attention, but also, quickly free the network to satisfy the requests of other 
f£ users. Accordingly, and as will be appreciated, the ability of the network to satisfy large numbers of 
^ user requests with minimal resources is fundamental to the ultimate successof a commercial, interactive 
20 *jj network. 

jT: While conventional, previously known time-sharing network designs have attempted to 

alleviate host complexity and response time problems by providing some processing at the user site; 
^ i.e., "smart terminals", still, the storage of the principal data and software resources needed for 
processing applications at the host continues to create a burden on network complexity and response 
25 time which renders the conventional approach unsuited for the large numbers of users contemplated 
for a commercially viable interactive, informational and transactional network. 

SUMMARY OF INVENTION 

Accordingly, it is an object of this invention to provide method and apparatus which permit a 
very large number of users to obtain access to a large number of applications which induct interactive 
30 text/ graphic sessions that have been created to enable the users to obtain informational and 
transactional services. 
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It is a further object of this invention to provide method and apparatus which permit the data 
and program instructions necessary to support applications sessions to be distributed ever a computer 
network. 

It is still a further object of this invention to provide method and apparatus that would permit 
5 a user to access informational and transactional services available over an electronic gateway. 

It is yet a further object of this invention to provide method and apparatus which permit the 
data and program instructions necessary to support applications sessions to be updated while at the 
user cites. 

It is another object of this invention to provide method and apparatus that would permit 
10 informational and transactional services to be provided to users based uponpredetermined parameters 
such as user demographics and/ or locale. 

It is yet another object of the invention to provide method and apparatus capable of collecting 
„ data regarding usage of the network and applications and to condition distribution in the network of 
SB data for supporting applications on user reaction to the applications. 
15 jjj Briefly, to achieve the above and other objects and features, the invention indides method and 

W; apparatus for operating an interactive network that includes a multiplicity of computer-based user 
fQ reception systems at which respective users can request applications that include informational and 

ffz 

w transactional services. In preferred form, the method aspect of the invention includes steps for 
C organizing the applications into objects that collectively include data and executable program 
20 instructions for generating the applications, as well as steps for distributing selected objects within the 
SO network in accordance with a predetermined plan based on the likelihood a user will request a 
particular application. Further, in preferred form, the method includes steps for supplying objects to 
a reception system requesting an application to enable the requesting reception system to selectively 
collect objects required for the application from the network and the requesting reception system so thi 
25 the requested application may be presented based on the objects collected. 

Further, in the apparatus aspect of the invention, the network in the preferred form includes ore 
or more host computers, a plurality of concentrator computers connected in groups of one or more to 
each of the host computers, and a plurality of receptionsystem computers connected in groups of one 
or more to each of the concentrator computers, the reception system computers being configured to 
30 permit respective users to enter requests for interactive applications. Additionally, the method aspect 
of operating the preferred form of the network apparatus includes steps for establishing data stores at 
the host computers, the concentrator computers and the reception system computers and, thereafter, 
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distributing application data to data stores maintained, respectively, at the host computers, the 
concentrator computers and the reception system computers in accordance with a predetermined plan 
designed to reduce the time required to present a requested application. 

Still further, the method aspect of operating the preferred form of the network apparatus 
5 includes supplying application data to a reception system computer requesting an application so that 
the requesting reception system computer can assemble the data which makes up the requested 
application by selectively collecting data from its own data store and the data stores of the respective 
host computer and concentrator computer to which it is connected. 

Further, in preferred form, the method aspect of the invention, features use, of specially 
10 structured messages that harmonize and facilitate communications between the different elements of 
the network and computing elements external to the network that may be called upon to supply 
information to support the applications. 

Also in preferred form, the method aspect of the invention featuresspecially prepared program 
jjj instructions within the objects that permit the objects to be executed at the reception system in 
15 J~ conjunction with the application software. 

E5S, 

J DESCRIPTION OF THE DRAWINGS 

ly 'The above and further objects, features and advantages of the invention will become cfcar from 

s 

fs the following more detailed description when read with reference to the accompanying drawings in 
~; which: 

20 CO FIG. 1 is a block diagram of the interactive computer network in accordance with the inventios 

CI FIG. 2 is a schematic diagram of the network illustrated in FIG. 1; 

FIGS. 3a and 3b are plan views of a display screen presented to a user in accordance with the 
invention; 

FIGS. 4a, 4b, 4c and 4d are schematic drawings that illustrate the structure of objects, and object 
25 segments utilized within the interactive network in accordance with the invention; 

FIG. 5a is a schematic diagram that illustrates the configuration of the page template object in 
accordance with the invention; 

FIG. 5b is a schematic diagram that illustrates page composition in accordance with the 
invention; 

30 FIG. 6 is a schematic diagram that illustrates the protocol used by the reception system to 

support user applications in accordance with the invention; 
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FIG. 7 is a schematic diagram that illustrates major layers of the reception system in accordaice 
with the invention; 

FIG. 8 is a block diagram that illustrates native code modules of the reception system in 
accordance with the invention; 
5 FIG. 9 is a schematic diagram that illustrates an example of a partitioned application to be 

processed by the reception system in accordance with the invention; 

FIG. 10 illustrates generation of a page with a page processing table in accordance with the 
invention; and 

FIG. 11 is a flow diagram for an aspect of the navigation method in accordance with the 
10 invention. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 
GENERAL SYSTEM DESCRIPTION 

SE With reference to FIGS. 1 and 2, the invention features a network 10 including a plurality of 

{T L reception units within reception layer 401 for displaying information and providing transactional 
15 * services. In this arrangement, many users each access network 10 with a conventional personal 

SBSE 

fh computer; e.g., one of the IBM or IBM-compatible type, which has been provided with application 
w software in accordance with a preferred form of the invention toconstitute a reception system (RS) 400. 
0 As shown in FIG. 1, interactive network 10 uses a layered structure that includesan information 

£? layer 100, a switch/file server layer 200, and cache/ concentrator layer 300 as well as receptionlayer 401. 
20 C8 This structure maintains active application databases and deivers requested parts of the databases on 
£r demand to the plurality of RSs 400, shown in FIG. 2. As seen in FIG. 2, cache/ concentrator layer 300 
includes a plurality of cache/ concentrator units 302,each or which serve a plurality of RS 400 units over 
lines 301. Additionally, switch/file server layer 200 is seen to include a server unit 205 connected to 
multiple cache/concentrator units 302 over lines 201. Still further, server unit 205 is seen to be 
25 connected to information layer 100 and its various elements, which act as means for producing, 
supplying and maintaining the network databases and other information necessary to support netwoik 
10. Continuing, switch/filer layer 200 is also seen to include gateway systems 210 connected to server 
205. Gateways 210 couple layer 200 to other sources of information and data; e.g., other computer 
systems. As will be appreciated by those skilled in the art, layer 200, like layers 401and 300 could also 
30 include multiple servers, gateways and information layers in the event even larger numbers of users 
were sought to be served. 
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Continuing with reference to FIG. 2, in preferred form, each RS 400 is seen toinclude a personal 
computer 405 having a CPU 410 including a microprocessor (as for example the type made by INTEL 
Corporation in its X v 86 family of microprocessors), companion RAM and ROM memory and other 
associated elements, monitor 412 with screen 414 and a keyboard 424. Further, personalcomputer 405 
5 may also include one or two floppy disk drives 416 for receiving diskettes 426 containing application 
software in accordance with this invention for supporting the interactive sessions with netvork 10 and 
diskettes 428 containing operating systems software; e.g., MS-DOS, suitable fcr the personal computer 
405 being used. Personal computer 405 may also include a hard-disk drive 420 for storing the 
application software and operating system software which may be transferred from diskettes 426 and 
10 428 respectfully. 

Once so configured, each RS 400 provides: a commoninterface to other elements of interactive 
computer network 10; a common environment for application processing; and a common protocol for 
^ user application conversation which is independent of the personal computer brand used. RS 400thus 
jjjj constitutes a universal terminal for which only one version of all applications on network 10 need be 
15 prepared, thereby rendering the applications interpretable by a variety of brandsof personal computers 
hi of the IBM or IBM-compatible type. 

Jap RS 400 formulated in this fashion is capable of communication with the host system to receive 

£ S information containing either of two types of data, namely objects and messages. Objects havea 
2 uniform, self-defining format known to RS 400, and include data types, such as interpretable prognms 
20 *p and presentation data for display at monitor screen 414 of theuser's personal computer. Applications 
f£ presented at RS 400 are partitioned into objects which represent the minimal units available from the 
^ higher levels of interactive network 10 or RS 400. In this arrangement, each application partition 
typically represents one screen or a partial screen of information, includingfields filled with data used 
in transactions with network 10. Each such screen, commonly called a page, is representedby its parts 
25 and is described in a page template object, discussed below. 

Applications, having been partitioned into minimalunits, are available from higher elements 
of network 10 or RS 400, and are retrieved on demand by RS 400 for interpretive execution. Thus, not 
all partitions of a partitioned application need be resident at RS 400 to process a selected partition, 
thereby raising the storage efficiency of the user's RS 400 and minimizing response time. Each 
30 application partition is an independent, self-contained unit and can operate correctly by itself. Each 
partition may refer to other partitions either statically or dynamically. Static references are built into 
the partitioned application, while dynamic reference are created from the execution of program logic 
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using a set of parameters, such as user demographics or locale. Partitions may be chosen aspart of the 
RS processing in response to user created events, or by selecting a key word of the partitioned 
application (e.g., "JUMP" or "INDEX," discussed below), which provides random access to all services 
represented by partitioned applications having key words. 
5 Objects provide a means of packaging and distributing partitioned applications. As noted, 

objects make up one or more partitioned applications, and are retrieved on demand by a user's RS 400 
for interpretive execution and selective storage. All objects are interpreted by RS 400, therebyenabling 
applications to be developed independently of the personal computer brand used. 

Objects may be nested within one another or referaiced by an object identifier (object-id) from 
10 within their data structure. References to objects permit the size of objects to be minimized. Further, 
the time required to display a page is minimized when referenced objects are stored locally at RS 400 
(which storage is determined by prior usage meeting certain retention criteria), or have been pre- 
fetched, or in fact, are already used for the current page. 
H Objects carry application program instructions and/ or information for display at monitor screei 

15 f": 414 of RS 400. Application program objects, called pre-processors and post-processors, set up the 
hi environment for the user's interaction with networklO and respond to events created when the user 
i£ inputs information at keyboard 424 of RS 400. Such events typically trigger a program object to be 
ffi processed, causing one of the following: sending of transactional information to the co-applications in 
p one layer of the network 10; the receiving of information for use in programs or for presentation in 
20 application-dependent fields on monitor screen 414; or the requesting cf a new objects to be processed 
fy by RS 400. Such objects may be part of the same application or a completely new application. 

400 supports a protocol by which the user and the partitioned applications communicate 
All partitioned applications are designed knowing that this protocol will be supported in RS 400. 
Hence, replication of the protocol in each partitioned applications avoided, thereby minimizing the 
25 size of the partitioned application. 

RS 400 includes a means to communicate with network 10 to retrieve objects in response to 
events occurring at RS 400 and to send and receive messages. 

RS 400 includes a means to selectively store objects according to a predetermined storage 
criterion, thus enabling frequently used objects to be stored locdly at the RS, and causing infrequently 
30 used objects to forfeit their local storage location. The currency of objects stored locally at the RS 400 
is verified before use according to the object's storage control parameters and the storage criterion in 
use for version checking. 
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Selective storage tailors the contents of the RS 400 memory to contain objects representing all 
or significant parts of partitioned applications favored by the user. Because selectne storage of objects 
is local, response time is reduced for those partitioned applications that the user accesses most 
frequently. 

5 Since much of the application processing formerly done by a host computer in previously 

known time-sharing networks is now performed at the user's RS 400, the higher elements of network 
10, particularly layer 200, have as their primary functions the routing of messages, serving of objects, 
and line concentration. The narrowed functional load of the higher network elements permits many 
more users to be serviced within the same bounds of computer power and I/O capability of 
10 conventional host-centered architectures. 

Network 10 provides information ona wide variety of topics, including, but not limited to news 
industry, financial needs, hobbies and cultural interests. Network 10 thus eliminates the need to consult 
^ multiple information sources, giving users an efficient and timesaving overview ofeubjects that interest 
85 them. 

15 p The transactional features of interactive network 10 saves the user time, money, and frustraticn 

y* by reducing time spent traveling, standing in line, and communcating with sales personnel. The user 
gj may, through RS 400, bank, send and receive messages, review advertising, place orders for 
y; merchandise, and perform other transactions. 

Q In the preferred embodiment, network 10 provides information and transaction processing 

20 ^ services for a large number of users simultaneously accessing the network via the public switched 
yj telephone network (PSTN), broadcast, and/cr other media with their RS 400 units. Services available 
ft to the user include display of information such as movie reviews, the latest news, airines reservations, 
the purchase of items such as retail merchandise and groceries, and quotes and buy/ sell orders for 
stocks and bonds. Network 10 provides an environment in which a user, via RS 400 establishes a 
25 session with the network and accesses a large number of services. These services are specifically 
constructed applications which as noted are partitioned so they may be distributed without undue 
transmission time, and may be processed and selectively stored on a user's RS 400 unit. 

SYSTEM CONFIGURATION 

As shown in FIG. 1, in preferred form interactive computer network 10 includes four layers: 
30 information layer 100, switch and file server layer 200, concentrator layer 300, and reception layer 401. 
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Information layer 100 handles: (1) the production, storage and dissemination of data and (2) the 
collection and off-line processing of such data from each RS session with the network lOso as to permit 
the targeting of information to be presented to users and for traditional business support. 

Switch and file server layer 200 and cache/ concentrator layer 300 together constitute a delvery 
5 system 20 which delivers requested data to the R£s 400 of reception layer 401 and routes data entered 
by the user or collected at RSs 400 to the proper application in network 10. With reference to FIG. 2, 
the information used in a RS 400 either resides locally at the RS 400, or is available on demand from the 
cache/ concentrator 300 or the file server 205, via the gateway 210, which may be coupled to external 
providers, or is available from information layer 100. 
10 There are two types of information in the network 10 which are utilized by the RS 400: objects 

and messages. 

Objects include the information requested and utilized by the RS 400 to permit a user to select 
specific parts of applications, control the flow of information relating to the applications, and tcsupply 
J information to the network. Objects are self-describing structures organized in accordance witha 
15 'f* specific data object architecture, described below. Objects are used to package presentation data and 
Uj program instructions required to support the partitioned applications of a RS 400. Objects are 

J: distributed on demand throughout interactive network 10. Objects may contain: control information; 

it* 

ffi program instructions to set up an application processing environment and to process user or network 
^ created events; information about what is to be displayed and how it is to be displayed; references to 
20 -£ programs to be interpretively executed; and references to other objects, which may be called based upon 
**& certain conditions or Hie occurrence of certain events at the user's personal computer, resulting in the 
* selection and retrieval of other partitioned applications packaged as objects. 

Messages are information provided by the user or the network and are used in fields defined 
within the constructs of an object, and are seen on the user's RS monitor 412, or are used for data 
25 processing at RS 400. Additionally, and as more fully described hereafter, messages are the primary 
means for communication within and without the network. The format of messages is application 
dependent. If the message is input by the user, it is formatted loy the partitioned application currently 
being processed on RS 400. Likewise, and with reference to FIG. 2, if the data are provided from a co- 
application database residing in delivery system 20, or accessed via gateway 210 or high function 
30 system 110 within the information layer 100, the partitioned application currently being processed on 
RS 400 causes the message data to be displayed in fields on the user's display monitor as defined by the 
particular partitioned application. 

-10- 



All active objects reside in file server 205. Inactive objects or objects in preparation reside in 
producer system 120. Objects recently introduced into delivery system 20 from the producer system 
120 will be available from file server 205, but may not be available on cache/concentrator 302 to which 
the user f s RS 400 has dialed. If such objects are requested by the RS 400, the cache/concentrator 302 
automatically requests the object from file server 205. The requested object is routed back to the 
requesting cache/ concentrator 302, which automatically routes it to the communicationdine on which 
the request was originally made, from which it is received by the RS 400. 

The RS 400 is the point of application session control because it has the ability to select and 
randomly access objects representing all or part of partitioned applications and their data. RS 400 
processes objects according to information contained therein and events createdby the user on personal 
computer 405. 

Applications on network 10 act in concert with the distributed partitioned applications runniig 
on RS 400. Partitioned applications constructed as groups of objects and are dBtributed on demand to 
a user's RS 400. An application partition represents the minimum amount of information and progran 
logic needed to present a page or window, i.e. portion of a page presented to the user, perform 
transactions with the interactive network 10, and perform traditional data processing operations, as 
required, including selecting another partitioned application to be processed upon a user generated 
completion event for the current partitioned application. 

Objects representing all or part of partitioned applications may be stored in a user'sRS 400 if 
the objects meet certain criteria, such as behg non-volatile, non-critical to network integrity, or if they 
are critical to ensuring reasonable response time. Such objects are either provided on diskettes 426 
together with RS 400 system software used during the installation procedure or theyare automatically 
requested by RS 400 when the user makes selections requiring objects not present in RS 400. In the 
latter case, RS 400 requests from cache/ concentrator layer 300 only the objects necessary b execute the 
desired partitioned application. 

Reception system application software 426 in preferred form is provided for IBM and IBM- 
compatible brands of personal computers 405, and all partitioned applications are constructed 
according to a single architecture which each such RS 400 supports. With rrference to FIG. 2, to access 
network 10, a user preferably has a personal computer 405 with at least 512K RAM and a single disk 
drive 416. The user typically accesses network 10 using a 1,200 or 2,400 bps modem (not shown). To 
initiate a session with network 10, objects representing the logon application are retrieved from the 
user's personal diskette, including the R.S. application software, which was previously set up during 
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standard installation and enrollment procedures with network 10. Once communication between RS 
400 and cache/ concentrator layer 300 has been established, the user begins a standard logon procediue 
by inputting a personal entry code. Once the logon procedure is complete, the user can begin toaccess 
various desired services (i.e., partitioned applications) which provide display of requestedinformation 
5 and/ or transaction operations. 

APPLICATIONS AND PAGES 

Applications, i.e. information events, are composed of a sequence of one or more pages opened 
at screen 414 of monitor 412. This is better seen with reference to FIGS. 3a and 3b were a page 255 is 
illustrated as might appear at screen 414 of monitor 412. With reference to FIG. 3a, each page 255 is 
10 formatted with a service interface having page partitions 250, 260, 280, and 290 (notto be confused with 
application partitions). Window page partitions 275, well known in the art, are also available and are 
ft opened and closed conditionally on page 255 upon the occurrence of an event specified in the 
32 application being run. Each page partition 250, 260, 280, and 290 and window 275 is made up of a pag* 
hi element which define the content of the partition or window. 
15 ^ Each page 255 includes: a header page partition 250, which has a pageelement associated with 

9C it and which typically conveys information on the page's topic or sponsor; one or more body page 

J2JR. 

^ partitions 260 and window page partitions 275, each of which is associatedwith a page element which 
£3 as noted gives the informational and transactional content of the page. For example, a page element 
^ may contain presentation data selected as a menu option in the previous page, and/ or may contain 
20 "3f prompts to which a user responds in pre-defined fields to execute transactions. As illustrated in 
Ct FIG. 3b, the page element associated with body page partition 260 includes display fields 2T0, 271, 272. 
A window page partition 275 seen in FIG. 3a represents the same informational and transactional 
capability as a body partition, except greater flexibility is provided for its location and size. 

Continuing with reference to FIG. 3a, advertising 280 provided over network 10, like page 
25 elements/ also include information for display on page 255, and may be included in any partition of a 
page. Advertising 280 may be presented to the user on an individualized basis from queues of 
advertising that are constructed off-line by business systan 130, and sent to file server 205 where they 
are accessible to each RS 400. 

Individualized queues of advertising are constructed based upon data collected on the 
30 partitioned applications that were accessed by a user, and uponevents the user generated in response 
to applications. The data are collected and reported by RS 400 to a data collection co-appliation in file 
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server 205 for later transmission to business system 130. In addition to application access and use 
characteristics, a variety of other parameters, such as user demographics or postal ZIP code, may be 
used as targeting criteria. From such data, queues of advertising are constructed that are targeted to 
either individual users or to sets of users who fall into certain groups according such parameters. 
5 Stated otherwise, the advertising presented is individualized to the respective users based on 
characterizations of the respective users as defined by the interaction history with he service and such 
other information as user demographics and locale. As will be appreciated by those skilled in the art, 
conventional marketing analysis techniques can be employed to establish the user characterizations 
based on the collected application usage data above noted and other information. 

10 Also with reference to FIG. 3b, the service interface is seen to include a command region 285 

which enables the user to interact with the network RS 400 and other elements of network 10, so as to 
cause such operations as navigating from page to page, performing a transaction, or obtaining more 
_ information about other applications. As shown in FIG. 3b, command region 285 hcludes a command 
m bar 290 having a number of commands 291-298 which the user can execute. The functions of command 

15 rz 291-298 are discussed in greater detail below. 

J NETWORK OBJECTS 

r * As noted above, in conventional time-sharing computer networks, the data and program 

Q instructions necessary to support user sessions are maintained at a central host computer. However, 
iU ^ at a PP roac h has been found to create processing bottlenecks as greater numbers of users are 

20 Dg connected to the network; bottlenecks which require increases in processing power and complexity; e.g, 

is.ift 

Q multiple hosts of greater computing capability, if the network is to meet demand. Further, such 
bottlenecks have been found to also slow response time as moreusers are connected to the network and 
seek to have their requests for data processing answered. 

The consequences of the host processing bottlenecking is to ether compel capital expenditures 
25 to expand host processing capability, or accept longer response times; i.e., a slower network, and risk 
user dissatisfaction. 

However, even in the case where additional computing power is added, and where response 
time is allowed to increase, eventually the host becomes user saturated as more and more users are 
sought to be served by the network. The method and apparatus of this invention are directed at 
30 alleviating the effects of host-centered limitations, and extending the network saturation point In 
accordance with the invention, this is achieved by reducing the demand on the host for processing 
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resources by structuring the network so that the higher network levels act primarily to maintain and 
supply data and programs to the lower levels of the network, particularly RS 400, whichacts to manage 
and sustain the user screen displays. 

More particularly, the method aspect of the invention features procedures for parsing the 
5 network data and program instructions requiied to support the interactive user sessions into packets, 
referred to as objects, and distributing them into the network where they can be processed at lower 
levels, particularly, reception system 400. 

In accordance with the invention, <he screens presented at the user's monitor are each divided 
into addressable partitions shown in FIG. 3a, and the display text and graphics necessary to make up 
10 the partitions, as well as the program instructions and control data necessary to deliver and sustainthe 
screens and partitions, are formulated from pre-created objects. Further, the objects are structured in 
accordance with an architecture that permits the displayed dafe to be relocatable on the screen, and to 
^ be reusable to make up other screens and other sessions, either as pre-created and stored sessions or 
fg interactive sessions, dynamically created in response to the user's requests. 
15 ~J In accordance with the method aspect of the invention and as shown in FIG. 4c, the network 

U* objects are organized as a family of objects each of which perform a specific function in support of the 
S interactive session. More particularly, the network object family is seen to include 6 members: page 
ffl format objects 502, page element objects 504, window objects 506, program objects 508, advertising 
p objects 510 and page template objects 500. Within this family, page format objects 502 are designed 
20 Tfe* to define the partitioning 250 to 290 of the monitor screen shown in FIG. 3a. The page format objects 
m 502 provide a means for pre-defining screen partitions and for ensuring a uniform look to the page 
;™ presented on the reception system monitor. They provide the origin; i.e., drawing points, and 
dimensions of each page partition and different values for presentation commands sich as palette and 
background color. 

25 Page format objects 502 are referenced whenever non-window data is to be displayed and as 

noted ensure a consistent presentation of the page. In addition, page format objects 502 assures proper 
tessellation or "tiling" of the displayed partitions. 

Page element objects 504, on the other hand, are structured to contain the display dafe; i.e., text 
and graphic, to be displayed which is mapped within screen partitions 250 to 290, and to further 

30 provide the associated control data and programs. More specifically, the display data is described 
within the object as NAPLPS data, and includes, PDI, ASCII, Incremental Point and other display 
encoding schemes. Page element objects also control the functionality within the screenpartition by 
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means of field definition segments 516 and program call segments 532, as further described in 
connection with the description of such segments hereafter. Page element objects 504 are relocatable 
and may be reused by many pages. To enable the displayable data to be relocated, display data must 
be created by producers in the NAPLPS relative mode. 
5 Continuing with reference to FIG. 4c, window dbjects 506 include the display and control data 

necessary to support window partitions 275 best seen in FIG. 3a. Windows contain display data which 
overlay the base page and control data which supersede the base page control data for the underlying 
screen during the duration of the window. Window objects 506 contain data which is to be displayed 
or otherwise presented to the viewer which is relatively independent from the rest of the page. Display 
10 data within windows overlay the base page until the window is closed. Logic associated with the 
window supersedes base page logic for the duration of the window. When a window is opened, the 
bitmap of the area covered by window is saved and most logic functions for the overlaid page are 

_^ deactivated. When the window is closed, the saved bit map is swapped onto the screen, the logic 

gg functions associated with the window are disabled, and prior logic functions are reactivated. 
15 jj™ Windows are opened by user or program control. They do not form part of the base page. 

yi Windows would typically be opened as a result of the completion of events specified in program call 

5 5 segments 532. 

£3 Window objects 506 are very similar in structure to page element objects 504. The critical 

fr difference is that window objects 506 specify their own size and absolute screen location by means of 
20 a partition definition segment 528. 

g£ Program objects 508 contain program instructions written in a high-level language called 

ft TRINTEX Basic Object Language, i.e., TBOL, described in greater detail hereafter, which may be 
executed on RS 400 to support the application. More particularly, program objects 508 include 
interpretable program code, executable machine code and parameters to be acted upon in conjunction 
25 with the presentation of text and graphics to the reception system monitors. 

Program objects 508 may be called for executionby means of program call segments 532, which 
specify when a program is to be executed (event), whatprogram to execute (program pointer), and hew 
programs should run (parameters). 

Programs are treated as objects to conform to the open-ended design philosophy of the data 
30 object architecture (DOA), allowing the dissemination of newly developed programs to be easily and 
economically performed. As noted above, it is desirable to have as many of these program objects 
staged for execution at or as close to RS 400 as possible. 
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Still further, advertising objects 510 include the text and graphics that may be presented at ad 
partition 280 presented on the monitor screen as shown in FIG. 3b. 

Finally, the object family includes page template objects 500. Page template objects 500 are 
designed to define the components of the full screen presented to the viewer. Particularly, page 
5 template objects 500 include the entry point to a screen, the name of the page format objects which 
specify the various partitions a screen will have and the page element object that contain the display 
data and partitioning parameters for the page. 

Additionally, page template object 500 includes the specific program calls required to execute 
the screens associated with the application beingpresented to the user, and may serve as the means for 
10 the user to selectively move through; i.e., navigate the pages of interest which are associated with 
various applications. Thus, in effect, page template objects 500 constitute the "recipe" for making up 
the collection of text and graphic information required to make the screensto be presented to the user. 

J£ Also in accordance with the invention, object 500 to 510 &own in FIG. 4c are themselves made 

up of further sub-blocks of information that may be selectively collected to define the objects and 
15 Lu resulting pages that ultimately constitute the application presented to the userin an interactive text and 
graphic session. 

More specifically and as shown schematically in FIG. 4a, objects 500 to 510 are predefined, 
variable length records consisting of a fixed length header 551 and one or more self-defining record 
segments 552 a list of which is presented in FIG. 4c as segment types 512 to 540. 
20 go In accordance with the invention, and as shown in FIG. 4b, objectheader 551 in preferred form 

is 18 bytes in length and contains a prescribed sequence of information whichprovides data regarding 

"•rS 

the object's identification, its anticipated use, association to other oljects, its length and its version and 
currency. 

More particularly, each of the 18 bytes of object header 551 are conventional hexadecimal, 8 bit 
25 bytes and are arranged in a fixed pattern to facilitate interpretation by network 10. Particularly, and 
as shown in FIG. 4b, the first byte of header 551; i.e., byte 1, identifies the length of the object ID in 
hexadecimal. The next six bytes; i.e., bytes 2 to 7, are allocated for identifying access control to the 
object so as to allow creation of closed user groups to whom the object(s) is to be provided. As will be 
appreciated by those skilled in the art, the ability to earmark objects in anticipation of user requests 
30 enables the network anticipate requests and pre-collect objects from large numbers of them maintained 
to render the network more efficient and reduce response time. The following 4 bytes of header 551; 
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bytes 8 to 11, are used to identify the set of objects to which the subject object belongs. In this regard, 
it will be appreciated that, again, for speed of access and efficiency ofselection, the objects are arranged 
in groups or sets which are likdy to be presented to user sequentially in presenting the page sets; i.e., 
screens that go to make up a session. 

Following identification of the object set, the next byte in header 551; i.e., byte 12, gives the 
location of the subject object in the set. As will be appreciated here also the identification is provided 
to facilitate ease of object location and access among the many thousands of objects that are maintained 
to, thereby, render their selection and presentation more efficient and speedy. 

Thereafter, the following bytes of header 551; i.e., byte 13, desigrates the object type; e.g., page 
format, page template, page element, etc. Following identification of the object type, two bytes; i.e., 
bytes 14, 15, are allocated to define the length of the object, which may be of whatever length is 
necessary to supply the data necessary, and thereby provides great flexibility for creation of the screens 
Thereafter, a single byte; i.e., byte 16, is allocated to identify the storage characteristic for the object; i.e, 
the criterion which establishes at what level in network 10 the object will be stared, and the basis upon 
which it will be updated. At least a portion of this byte; i.e, the higher orcfer nibble (first 4 bits reading 
from left to right) is associated with the last byte; i.e., byte 18, in the header which identifies the version 
of the object, a control used in determining how often in a predetermined period of time he object will 
be updated by the network. 

Following storage characteristic byte 16, header 551 includes a byte; Le., 17, which identifies the 
number of objects in the set to which the subject object belongs. Finally, and as noted above, header 
551 includes a byte; i.e., 18, which identifies theversion of the object. Particularly the object version is 
a number to establish the control for the update of the object that are resident at RS 400. . 

As shown in FIG. 4a, and as noted above, in addition to header 551, the object includes one moe 
of the various segment types shown in FIG. 4c. 

Segments 512 to 540 are the basic building blocks of the objects. And, as in the case of the object 
the segments are also self-defining. As will be appreciated by those skilled in the art, by making the 
segments self-defining, changes in the objects and their use in the network can be made without 
changing pre-existing objects. 

As in the case of objects, the segments have also been provided with a specific structure. 
Particularly, and as shown in FIG. 4a, segments 552 consists of a designation of segment type 553, 
identification of segment length 554, followed by the information neessary to implement the segment 
and its associated object 555; e.g., either, control data, display data or program code. 
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In this structure, segment type 553 is identified with a one-byte hexadecimal code which 
describes the general function of the segment Thereafter, segment length 554 is identified as a fixed 
two-byte long field which carries the segment length as a hexadecimal number in INTEL format; i.e., 
least significant byte first. Finally, data within segments may be identified either by position or 
5 keyword, depending on the specific requirements of the segment. 

In accordance with the invention, the specific structure for the objects and segments shown in 
FIG. 4c would be as described below. In that description the following notation convention is used: 

< > - mandatory item 
( ) - optional item 
10 ... - item may be repeated 

| item | | item | 

^ < > ( ) - items in a column indicate either/ or 

01 | item | | item | 

15 W The structure for objects is: 

% PAGE TEMPLATE OBJECT, 

m [<header> (compression descriptor) <page format call> (page element call) ... (program call) ... (page 
C element selector) (system table call) ... external reference) (keyword/ navigation) ...]; 
^ As noted above, page format objects 502 are designed to define the partitioning 250 to 290 of 

20 SJ monitor screen 414 shown in FIG. 3a. 
J PAGE FORMAT OBJECT, 

[<header> (compression descriptor) (page defaults) <partition definition>]; 

PAGE ELEMENT OBJECT, 
[<header> (compression descriptor) (presentation data) ... (program call) ... (custom cursor)... (custom 
25 text)... (field definition) ... (field-level program call) ... (custom cursor type 2)... (custom graphic) ... 
(field definition type 2)... (array definition) ... (inventory control)]; 

Page element objects, as explained, are structured to contain the display data; i.e., text and 
graphics, to be presented at screen partitions 250 to 290. 
WINDOW OBJECT, 

30 [<header> (compression description) <partition definition> (page element call) (presentation data) ... 
(program call) ... (custom cursor) ... (custom text) ... (custom cursor type 2) ... (custom graphic) ... 
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(field definition) ... (field level program call) ... (field definition type 2) ... (array definition) ... 
(inventory control)]; 

As noted, window objects include display and control data necessary to support window 
partition at screen 414. 
5 PROGRAM OBJECTS, 

[<header> (compression descriptor) <program data> ...]. 

Program objects, on the other hand, contain program instructions written in higher-level 
language which may be executed at RS 400 to support the application. 

Advertising OBJECT, 

10 [<header> (compression descriptor) (presentation data) ... (program call) ... (custom cursor)... (custom 
text)... (field definition) ... (field-level program call) ... (custom cursor type 2)... (custom graphic) ... 
(field definition type 2)... (array definition) ... (inventory control)]; 

As can be seen, advertising objects are substantially the sameas page element objects, with the 
33 difference being that, as their name implies, their subject matter is selected to concern advertising. 
15 ^ Continuing, in accordance with the invention, the structure for the object segments is as 

tjt described hereafter. 
% PROGRAM CALL SEGMENT 

55 Program call segments 532 are used to invoke programs. Program events will be specified in 

'ft logical terms and will be mapped by the reception system native software 420 to specific physical 
20 C triggers (e.g., the "logical" event end of page may map to the physical <ENTER> key). The logical event 
m to be completed to initiate the program is specified in a one-byte token within the segment. The 
"ft structure of program call segment 532 is as follows: 

Iprgm obj. id | 

[<st> <sl> <event> <prefix> < > (parm) ...]; 

25 | displacement | 

where "st" is type; "si" length; "event" is a one-byte token of the logical event to be compfeted to initiate 
the program; "prefix" is a one-byte prefix to an object id or displacement; "object id" is id of the progran 
object 508; "displacement" is a pointer to an imbedded program call segment 532; and "parm" is the 
parameters specific to the program. 
30 FIELD LEVEL PROGRAM CALL SEGMENTS 
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Some programs, such as edits, must be triggered at the field level. Field-level program call 
segments 518 relate program calls to specified field definition segments 516. The structure of field-levd 
program call segments is as follows: 

|prgm.obj.id| 

5 [<st> <sl> <event> <field id> <prefix>< > (parm) ...]; 

| displacement | 

where "st" is type; "si" length; "event" is a one-byte token of the logical event to be compfeted to initiate 
the program; "field id" is the one-byte name of the field specified in a field dtfinition segment 516 with 
which this call segment is associated; "prefix" is a one-byte prefix to an object idor displacement; "object 
10 id" is id of the program object 506; "displacement" is a pointer to an imbedded program call segment 
532; and "parm" is the parameters specific to the program. 

PROGRAM DATA SEGMENT 
ff. Program data segments 534 contain the actual program data to be processed by RS 400. 

Program data may include either source code, compiled machine code, macros, storage maps, and/ or 
15 ly parameters. The structure of program data segments 536 is as follows: 
5 [<st> <sl> <type> <program data>]; 

■arsr 

C where "st" is type; "si" length; "type" refers to the type of program data contained; i.e., (l=TBOL, 2=table 
f*t data); and "program data" is the actual program to be executed. 

S COMPRESSION DESCRIPTOR SEGMENT 

20 ™^ Compression descriptor segment contains information needed for the decompression of objecfe 

compressed in interactive network 10. The segment is a formalization of parameters to beused by a 
decompression routine residing at die RS 400, using; for example, Huffman encoding well known the 
art. The structure of compression descriptor segment 513 is: 

[<st> <sl> <table number> <length 1> (length 2)]; 

25 where "st" is type; "si" length; "table number" is a one-byte number corresponding to the "class" 
indicator in the table structure segment of the appropriate decompression system table object; "length 
1" is a two-byte indicator of the length of the segment after compression (not including object header 
and length of compression descriptor); and "length 2" is a two-byte indicator of the length of the 
segment before compression (not including object header and length of compression descriptor). 
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PAGE DEFAULT SEGMENTS 

Page default segments 540 specify defaults for the entire pagp using NAPLPS commands. The 
structure of page default segment 540 is: 

[<st> <sl> <NAPLPS>]; 

5 where "st" is type; "si" length; and "NAPLPS" are the commands that may be used to specify default 
characteristics of the page. 

PARTITION DEFINITION SEGMENT 

Partition definition segment 528 describes display screen areas into whichdata may be mapped. 
The structure of partition definition segment 528 is: 
10 [<st> <sl> <partition id> <origin> <size> (NAPLPS)]; 

where "st" is type; "si" length; "partition id" is a one-byte partition id unique within the current page 
(«, format object 502; "origin" is the partition origin point, a three-byte NAPLPS point set (absolute, 

•tssk? 

SO invisible) operand contained the absolute coordinates of thelower left comer of the partition; and "size! 1 
|7: refers to partition size, a three-byte NAPLPS point set (absolute, invisible) operand containing the 
15 ^ absolute coordinates of the upper right corner of the partition. 

* PAGE FORMAT CALL SEGMENT 

si 

□ Page format call segment 526 is used by the page template object 500 to specify the particular 

f*. page format object 502 to be used as the "blueprint" of the page. Page format call segment 526 structiue 

Cfc is as follows: 

at, 

20 I~5 [<st> <sl> <prefix> <object id>]; 

where "st" is type; "si" length; "prefix" is a one-byte prefix to an object id or displacement; and "object 
id" is the object id of the page format object 502. 

PAGE ELEMENT CALL SEGMENT 

Page element call segment 522 specifies which data is to be present on the base page and in 
25 which page partition the data is to appear. The structure of page element call segment is as follows: 

| object id | 

[<st> <sl> <partition id> <priority> <prefix> < > ]; 

| displacement | 
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where "st n is type; "si" length; "partition id" is the partition id, as specified in the page fonnatobject 502 
upon which this object will act; "priority" is a one-byte binary flag indicating priority (from 0-15 with 
0 indicating no priority [FIFO}) of cbject interpretation (high-order nibble) and of painting (low-order 
nibble); "prefix" is a one-byte object id or displacement; "object id" is the id of the page element object 
504; and "displacement" is a pointer to an imbedded page element object 533. 
PAGE ELEMENT SELECTOR SEGMENT 

Page element selector segment 524 provides a mechanism by which page elements may be 
dynamically selected for presentation within a partition. The structure of page element selector 
segment 524 is: 

| pgm.obj.id | 

[<st> <sl> <part.id> <priority> <prefix> < > (parm) ...]; 

| displacement | 

where "st" is type; "si" length; "part, id" is the partition id asspecified within the page format object 502 
upon which the object will act; "priority" is a one-byte binary flag indicating priority(from 0-15 with 
0 indicating no priority [FIFO}) of cbject interpretation (high-order nibble) and of painting (low-order 
nibble); "prefix" is a one-byte object id or displacement; "pgm.obj.id" is the object id of the program 
object 508 used to dynamically select an element object; "displacement" is a pointer to an imbedded 
program object 508, 

and "parm" is parameters which are used by the program object 508. 
SYSTEM TABLE CALL SEGMENT 

System table call segments 537 call system table segments for use by the RS 400. Each table 
entry in a system table segment contains an index-addressable segment (e.g., a set of custom text 
segments 514). System table call segments operate in a "locked-shift" mode,meaning that each system 
table of a particular class will remain operative until a new table is requested for that class of table. 
System table call segment 542 structure is as follows: 

| object id | 

[<st> <sl> <prefix> < > ]; 

| displacement | 

where "st M is type; "si" length; "prefix" is a one-byte prefix to an object id or displacement; "object id" is 
the id of a system table segment; and "displacement" is a pointer to an imbedded system table segment 
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TABLE STRUCTURE SEGMENT 

Table structure segments 531 describe the basic class and composition of system table objects. 
The structure of table structure segment 531 is: 

[<st> <sl> <class> <number of entries> <maximum entry length>]; 
where "st" is type; "si" length; "class" is a one-byte identiffer indicating the class of the current table (as 
follows: 

x'OO' = custom text table 

x'Or = custom cursor table 

x'02' = custom graphic table 

x'03' = custom cursor type 2 table 

x'30' thru x'39 1 = decompression table); 
"number of entries is a two-byte field specifying the total number of entries contained in the current 
table; and "maximum entry length" is a two-byte field specifying the length of the largest entry in the 
current table. 

TABLE ENTRY SEGMENT 

Table entry segment 535 contains the actual data that has been placed in tabular form. The 
meaning of the data is derived from the class indicator in the table structure segment 554. They will 
be treated as functional equivalent of certain othersegments such as custom text segment 514 or custom 
cursor segment 512. Table entry segment structure is: 

[<st> <sl> <data>]; 

where "st" is type; "si" length; and "data" is the data contained in the entry (text character attributes if 
table belongs to the custom text class; NAPLPS if the table belongs to the custom cursor class). 
EXTERNAL REFERENCE SEGMENT 

External reference segment 523 is provided to improve run-time performanceby providing the 
RS 400 with a list of objects that are candidatesfor pre-fetching. External reference segments 523 contah 
a list of object-ids which are used within the current page. Each object indicated within this list is calld 
explicitly from the current frame. Object ids specified within the external reference segment 523 will 
take advantage of the notion of "inheritance." If multiple object ids are contained within the segment, 
they may inherit high-order bytes from previously specified ids, thus avoiding repetition of inf ormatiaa 
that is inherited (e.g. to specify objects ABC12, ABC22, and ABC37 in this segment, one encodes them 
as ABC12, 22, 37). External reference segments 523 operate in a "locked-shift" mode, meaning that ea<h 
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external reference list will be active until the next external reference list is encountered. In the best 
mode, there should be no more than one external reference segment per page. External reference 
segment structure is as follows: 

[<st> <sl> <# of ids> <priority> <prefix> <object id>]; 
where M st" is type; "si" length; "# of ids" is a one-byte field specifying the total number of object ids 
contained in the current segment; "priority" is a one-byte priority valuespecifying priority of pre-fetch 
(priorities may be duplicated, in which case they will be procesed from left to right); "prefix" is a one- 
byte prefix to an object id or displacement; and "object id" is the id of an externally referenced object. 

KEYWORD/NAVIGATION SEGMENT 

Keyword/navigationsegments 520 may contain two types of information: (1) references to other 
_ page template objects 500 that are either logically higher than the current page template (e.g., a "parent!' 
£E menu) or references to page template objects 500 outside the current "world" (a logically cohesive grovp 
rj of pages having a single entry point, such as a general map of the interactive service); or(2) a character 
W string to be associated with the current page template object 500, which may be displayed to the user 
S to indicate an alternative path or keyword which could be used to access the current page template. 
58 The structure of keyword/ navigation segment is as follows: 
f*% [<st> <sl> <#ids> (<prefix> <object id>)... (character string)]; 

rf where "st" is type; "si" length; "#idsf' is the number of object ids in this segment; "pre-fix" is a one-byte 
Jt object id prefix; "object id" is an object id associate with the current page as either an upward 
^: hierarchical reference or a non-hierarchical reference; and "character string" is the character string to 
be associated with the current page. (See also, discussion of Jump word navigation, below). 

PRESENTATION DATA SEGMENT 

Presentation data segments 530 contain the actual data to be displayed or otherwise presented 
to the user. Presentation data may contain NAPLPS codes, ASCII, and other codes for visual display. 
Presentation data may in the future contain codes for the presentation of audio signals. The structure 
of presentation data segment is: 

[<st> <sl> <type> <size> presentation data>]; 
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where "st" is type; "si" length; "type" is the type of presentation data included in this segment 
(1=NAPLPS, 2= ASCII); "size" is a NAPLPS operand that defines the upperright portion of the display 
data; and "presentation data" is the actual data to be presented to the user. 

FIELD DEFINITION SEGMENT 
5 Field definition segments 516 define the location of a field, name the field, and specify how dafe 

will be acted on within the named field. Field definition segment 516 structure is as follows: 
[<st> <sl> <attributes> <origin> <size> <name> <text id> (cursor id) (cursor origin)]; 
where "st" is type; "si" length; and the structure is defined as below. "Attributes" of a field define ways 
in which the user interacts with RS 400 at a rudimentary level. Three basic field types are supported: 
10 (1) unprotected fields into which users may enter data; (2) protected fields into which users may 
position the cursor, function and enter keys, but may not enter data; and (3) skip fields which are 
inaccessible to the user keyboard. Additional attributes which may be specified for a field include: 
numeric input only (unprotected); alphabetic input only (unprotected); foreground color; and 
background color. Attributes are encoded in two bytes. The first nibble of the first byte is a 
15 1^: hexadecimal number (O - F) that represents the foreground color selection from the in-use palette. The 
second nibble of the first byte is a hexadecimal number (O - F) that represents the background color 
60 selection from the in-use palette. The first nibble of the second byte consists of a set of bit flags which, 
'f*- from left to right, indicate: 
* bit 0 if '1' : protect on; 

20 f? : bit 1 if 1' : automatic skip on; 

^ bit 2 if '1' : numeric input only; and 

bit 3 if '1' : alphabetic input only. 
The second nibble of the second byte is reserved to accommodatefor expansion of network 10. 

Continuing, "Origin" is a three-byte NAPLPS point set (relative, invisibe) operand that defines 
25 the lower left corner of the field; "Size" is a three-byte NAPLPSpoint set (relative, invisible) operand 
that defines the upper right corner of the field; "Name" is a one-b)te name assigned to the field so that 
it may be accessible to programs; "Text id" is a one-byte id of the text characteristics to be associated 
with the field (e.g., size, gaping, proportional spacing, etc.); "Cursor id" is aone-byte id of the cursor 
type to be associated with the field; "Cursor origin" is a three-byteNAPLPS operand specifying relatre 
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draw point to the cursor, if this operand is not present, the cursor origin point will be assumed to be 
the same as the field origin point. 

FIELD DEFINITION TYPE 2 SEGMENT 

Field definition type 2 segments 517 are provided to enhance run-time flexibility of fields. Field 
definition type 2 segment structure is as follows: 

[<st> <sl> <attributes> <origin> <size> <name> <text id> <cc 11> (<cursor id> (cursor origin)) <# hot 
spots> (<hs U> <hssize> (hsorigin)) ... (<cg 11> <cgraphic id> <cgmode> (cgorigin)) ...]; 
where structure is defined below. As with the other segments, "st M describes segment type, and "si" 
segment length. Further, "Attributes" describe how the user and RS 400 interact ata rudimentary leveL 
Attributes for field definition type 2 segments 517 are contained in four bytes: 

Byte 1 Field type 

bit 0 TBOL interpreter indicator: 



no fire; or 



fire 



bits 1-7 



Interaction type 
input (unprotected); 
action (protected); 
display (askip); and 
hidden (dark) 



Byte 2 



Text Attributes (bit flags) 



bits 0-7 



left justify; 
right justify; and 
word wrap 



Byte 3 



Data Type: 



bits 0-7 



alphabetic; 



numeric; 



password; 



Byte 4 



Color: 



bits 0-3 



bits 4-7 



f oreground color; 
background color. 
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"Origin" is a three-byte NAPLPS point set (relative, invisible) operandthat defines the lower left 
corner of the field. "Size" is a three-byte NAPLPS point set (relative, invisible) operand that defines the 
upper right corner of the field. "Name" is a one-byte name assigned to the field so that it maybe 
accessible to the program. "Text id" is a one-byte id of the text characteristics to be associated with the 
5 field, such as size, gaping, proportional, etc. "cell" is the cursor length; a one-byte field describing the 
combined length of the cursor id field and the cursor origin field. If the length contains al, then the 
cursor origin operand is not present, in which case, the cursor origin defaults to the field origin point 
"Cursor id" is a one-byte id of the cursor type to be associated with the field. "Cursor origin"is a three- 
byte NAPLPS operand specifying the relative draw point of the cursor. If this operand is not present, 
10 the cursor origin point will be assumed to be the same as the field origin point "# hot spots" is the 
number of hot spots used by this field. "Hot spots" refers to a set of coordinates that will be selectable 
by a pointing device, such as a mouse. If the contents of this field are zero, the hot spot for the field wil 
be assumed to be the coordinates that are covered by the custom cursor. "Hot spot sets" facilitate 
m assigning a variable number of hot spots to a field. Each hot spot is described by a set of operand 
15 consisting of hot spot length, origin, and size. Each set of suchoperand describes one hot spot. When 
yy using multiple hot spots, multiple sets of operand must be present "hs II" or hot spot length is a one- 
J; byte binary field describing the length of thehot spot coordinates for a hot spot "instance." If this byte 
ffi contains zero, the hot spot origin and size default to the coordinates described by the custom cursor. 
q If this byte contains 3, then the hot spot origin point will not follow, but will default to the custom 
20 * cursor origin point If this byte contains 6, then both the hotspot origin and size are present "Hot spot 
pj size" is a three-byte NAPLPS x,y coordinate describing the top right corner of the hot spot. "Hot spot 
* origin" is a three-byte NAPLPS x,y coordinate describing the lower left corner of the hot spot. If the hct 
spot length is equal to 3, this field is not present. In that case, the hot spot origin point defaults to the 
origin point of the custom cursor (which may have also defaulted to the field origin point). If the hot 
25 spot length is equal to 6, then this field is present A custom graphic operand set contains four operand 
each of which is given in the Field Definition Segment as shown. Particularly: "eg 11" is the custom 
graphic set length, which, if 2, thenno custom graphic origin is present In that case,the origin point 
of the custom graphic defaults to the field origin point; "eg id" is the custom graphic id, a one-byte 
identifier of a custom graphic string; "cgmode" is the custom graphic mode, which is one byte used to 
30 describe variable conditions that apply to the graphic. Defined values include: x'01 : blink; x'02: 
dynamic; x'03 : permanent; and "cgorigin" is the custom graphic origin, a three-byte NAPLPS x,y 
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coordinate indicating the lower left corner of the custom graphic. If this operand is not present, the 
lower left corner will default to the field origin point 

ARRAY DEFINITION SEGMENT 

Array definition segments 515 define the names and relative locations of fields in a row that 
makes up an array or table. The first row of fields must have been defined using field definition 
segments 516. The array definition provides a short hand for specifying the replication of selected field 
from the initial page. The structure of the array definition segment 515 is as follows: 

[<st> <sl> <#occurrences> <vertical gap> <field name> ...]; 
where "st" is type; "si" length; ,! #occurrences" is a one-byte field describing the number of rows to be 
generated to create the array (the first row is assumed to be generated from field definition segments 
516); "vertical gap" is a NAPLPS point set operand (relative, invisible) containing the DY of inter-row 
spacing; and "field name" is a one-byte name (from the field definition) of the fields in a row of the 
array. 

CUSTOM GRAPHICS SEGMENT 

Custom graphics segment 521 provides a means to package graphics commands. These 
graphics commands may be related to a field and initiated based on run-time conditions. The structuE 
of custom graphics segment 521 is as follows: 

[<st> <sl> <id> <size> <NAPLPS>]; 
where "st" is type; "si" length; "id" is a one-byte identifier for this custom graphic; "size" is a three-byte 
NAPLPS operand specifying upper right corner of the graphic a*a in a relative mode; and "NAPLPS" 
are NAPLPS commands to paint the custom image. 

CUSTOM CURSOR SEGMENT 

Custom cursor segment 512 allows fancy graphics to be associated with cursor positioning in 
a field. Using this segment, cursor may be defined to any size or shape and may be placed at any 
desired location relative to their associated fields. The structure of custom cursor segment 512 is as 
follows: 

[<st> <sl> <id> <size> <NAPLPS>]; 
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where "st" is type; "si" length; "id" is a one-byte identifier for this custom cursor; "size" is a three-byte 
NAPLPS operand specifying upper right corner of the cursor area in a relative mode; and "NAPLPS" 
are NAPLPS commands to paint the custom image. 

CUSTOM CURSOR TYPE 2 

Custom cursor type 2 segment 519 allows cursor to be defined to any size or shape and may be 
placed at any desired location relative to their associated fields. The structure of custom cursor type 
2 segment 519 is as follows: 

[<st> <sl> <id> <size> (<U> <NAPLPS>) ... ]; 
where "st" is type; "si" length; "id" is a one-byte identifier for this custom cursor; "size" is a three-byte 
NAPLPS operand specifying upper right corner of the cursor area in a relative mode; "11" is the length 
of the following NAPLPS data; and "NAPLPS" are NAPLPS commands to paint the custom image. 

J CUSTOM TEXT SEGMENT 

J Custom text segments 514 allow the definition of custom display of text within a field when 
nonstandard character field size is used (20 x 40 display characters is standard) or custom spacing, 
mo|pnent, or rotation of characters is desired. The structure of custom text segments 514 is as follows 

W <st> <sl> <id> <NAPLPS>]; 

wl % e " stU is *yP e; " sl " fengdv Mid " is a one-byte identifier for this TXT command; and "NAPLPS" are 
NAPLPS commands specifying character field size, rotatiai, movement, inter-row and inter-character 
texftgaps. 

INVENTORY CONTROL SEGMENT 

Inventory control segment 527 is provided to facilitate management of objects. The inventory 
segment is structured: 

[<st> <sl> <type> <inventory number> (sub-number)]; 
where "st" is type; "sl" length; "type" is a one-byte indicator showing object usage as follows: 0 = no 
defined use; 1 = leader ad; 2 = ad campaign completion; 3 = leaderad completion; 4 - 255 = reserved 
for future use); "inventory number" is a unique two-byte number to be used for inventory control and 
statistics; and "sub-number is the same as inventory number. 

As shown in FIG. 4c. the family of object segments also includes imbedded objects and element^ 
i.e., segments 533 and 525, which represent objects and elementsnested; i.e., imbedded within objects. 
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As will be appreciated, the formulation of imbedded objects and elements would be as described abo^e 
for objects and elements generally and, further, would be consistent with the described structure for 
segments. 

NETWORK MESSAGES 

In addition to the network objects, and the display data, control data, and the program 
instructions they contain as previously described, network 10 also exchanges information regarding tfe 
support of user sessions and the maintenance of the network as "messenger". Specifically, messages 
typically relate to the exchange of information associated with initial logon of a reception system 400 
to network 10, dialogue between RS 400 and other elements and communications by the other netwoik 
elements amongst themselves. 

In accordance with the invention, to facilitate message exchange internally, and through 
gateway 210 to entities externally to network 10, a protocol termed the "Data Interchange Architecture!' 
(DE|) is used to support the transport and interpretation of information. More particularly, DIA 

b !! ~ 

tSX' 

enajdes: communications between RS 400 units, separation of functions between network layers 100, 
20dj300 and 401; consistent parsing of data; an "open" architecture for network 10; downward 
coifi|>atibility within the network; compatibility with standard industry protocols such as the IBM 
SysfSm Network Architecture; Open Systems Interconnections standard; support of network utility 
sesSbns; and standardization of common network and application return codes. 

i2 Thus DIA binds the various components of network 10 into a coherent entity by providinga 
coifipnon data stream for communications management purposes. DIA provides the ability to route 
messages between applications based in IBM System Network Architecture (SNA), (veil known in the 
art, and more fully described in Data and Computer Communications , by W. Stallings, Chapter 12, 
McMillian Publishing, Inc. (1985)) and non-SNA reception system applications; e.g. home computer 
applications. Further, DIA provides common data structure between applications am at RS 400 units 
and applications that may be run on external computer networks; e.g. Dow Jones Services, accessed 
through gateway 210. As well, DIA provides support for utility sessions between backbone 
applications run within network 10 as described hereafter. 

In make up, DIA is a blend of SNA and non-SNA based modes, and this provides a means for 
combining the differences between these modes within network 10. Accordingly, the action of DIA 
differs depending on whether DIA is operating within an SNA portion of network 10 or whether it is 
operating within the non-SNA portion of the network. More specifically, within the SNA portion of 
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network 10, DIA and its supporting programs may be considered "applications* 1 facilities. In this 
context, DIA resides at the transaction services level of SNA, also known as the Specific Application 
level of Open Systems Interconnections (OSI, also discussed in chapter 12 of Data and Computer 
Communications by W. Stallings above noted). However, in either case, it is a level 7 facility. 

Within non-SNA portions of network 10, DIA and its supporting programs provide routing, 
transport, sessions, and some transaction facilities. Thus DIA provides a comprehensive network 
architecture providing OSI level 3, 4, 5 and 7 services. 

In accordance with the invention, DIA facilitates "utility session" within network 10. Utility 
sessions allow partner applications to communicate by means of the singlesession established between 
two logical units of the SNA type. In order to reduce the number of resources which must be defined 
to the network support programs, many user messages may be passed to many different application 
destinations through logical unit to logical unit (LU-LU) "pipes". 

^ Applications exist on either side of the LU-LU pipe which act to concentrate outbound message 
in fiSute to applications resident on the other side of the LU-LU pipe; distribute inbound messages to 
loc|i applications; and maintain and manage application task boundaries. Users may enter intoa 
conversation with a set of transactions, refined to tasks, which are hereafter noted as "user sessions", 
an Jthe boundaries of these user sessions (tasks) are indicated by begin session/end session flags. 

Another application function supported by DIA is the routing of messages between nodes of 
network 10. Particularly, a switching application will route messages tothe appropriate LU-LU session 
foi*%ansmission to another mode by examining and resolving the DIA destination IDs hereafter 
desjgribed. 

r; In accordance with the invention messages conforming to DIA are composd of two functional 
parts: message headers and message. text. Message Headers are transparent to most applications, but 
are the primary vehicle for passing information for session layer to session layer or transport layer to 
transport layer communications. Further, Message Text which is processed by end users, and is 
transparent to session and transport mechanisms. 

In order to reduce program complexity and facilitate maintenance and eihancements, DIA has 
been structured in a layered fashion. In this regard, the DIA-defined data which flows through netwok 
10 consists of a set a headers preface the end-user to end-user message text. Further, as in the case of 
objects, messages are organized in a family of types based on the specific form of its header. 
Particularly, there are "FMO" headers which contain routing and control information; FM2 headers 
which contain transport level information; FM4 headers which contain gateway information; FM8 
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headers which obtain information for secondary routing; i.e. messages passed through from node to 
node; FM9 headers which contain network management information; and FM64 headers which contah 
apphcation-to-application management information, where, for example,applications running at RS 
400 need be rendered compatible with applications running on an external computer connected to 
network 10 through a gateway 210. 

In order to provide SNA compatibility, the first two bytes of all OA FM headers are formatted 
such that byte 1 defines the length of header in hexadecimal; and byte 2, bit 0, identifies whether 
concatenation is provided or not; e.g. if bit 1 = 0 no other headers follow, but if bit 1 = l,then the current 
header is followed by a concatenated header; while bits 1 - 7 identify the header type in hexadecimal 
value. 

As will be appreciated to those skilled in the art, this layout is thesame as that of SNA Function 
Management Headers. In an SNA LU0 implementation the DIA FM headers may be treated as SNA 
Function Management Headers (FMHs). Alternatively, the DIA FMs may be treated as pure data 
witfijn the SNA Request Unit (RU). 

*H With regard to destination routing, the basic premise of DIA is that each message flowing 
thresh network 10 carries a DIA header (FM0) that identifies its source and destination ids. 
Accordingly, switching applications exit which map destination ids to resources and route messages 
appropriately. In accordance with the invention, in order to send a reply, the recipient application 
sim ^y swa P s the content of the destination and source id fields and return message. 

ji.il 3 

jfg In the context of DIA the totality of ports, devices, and programs which are managed bya 
paf W Ular Switch ^ defined as destinations, are referred to as "regions" . In this regard, each Switch; 
i.e. server 205 or cache/ concentrator 302 shown in FIG. 2, need only be avare of the destination ids of 
resources within its own region and of the destination ids of switches resident in immediafely adjacent 
nodes. Since server 205 is the central hub within the network 10 for application message routing, 
messages destined for end-users unknown to a switch are routed toward server 205 for eventual 
resolution. Destination id naming conventions then enable server 205 to determine the appropriate 
switch to which the message should be forwarded; Particularly, "destination id" fields "regions" and 
"unit" are used for this purpose. Concerning switch responsibility, a switchingapplication has three 
primary responsibilities. It must forward messages to adjacent switches. It must collect messages fron* 
and distribute messages to resources within its own region. And, it must maintain and manage 
application task boundaries. Users may enter into a conversation with a set of transactions. This set 
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of transactions is referred to as a "task". These tasks are called user sessions. Further, the boundaries 
of these tasks are indicated by begin session/ end session flags. 

In order to fulfill these functions, a resource definition facility must exist for each switch to mzp 
each addressable resource to a destination id. In some cases, particularly on the RS 400, it may be 
desirable for an application to dynamically define subordinate resources to the switch and to interact 
with the switch to generate unique destination ids for these subordinate resources. It may also be 
necessary for the switch to either communicate with, or act within an application subsystem. An 
example of an application subsystem is the Customer Information Control System, (CICS) event, wheie 
CICS is a commercially available transaction process controller of the IBM Company, well known in 
the art. CICS, although subordinate to the operating system, is responsible for initiating and managiqg 
application "transaction" programs. Routing to specific transactions under the control of an application 
subsystem may be accomplished by a secondary address. In fliis case, the subsystem is defined as the 
primary destination. The transaction is defined as the secondary destination. A switch must only roufe 
inclining messages to the subsystem. The subsystem in turn posts to, or initiates the desired 
transaction. 

Hr The use of secondary addressing provides several advantages. Particularly, switch resource 
tabfes are not affected by the coming and going of "transaction" applications. Further, since the DIA 
headers are SNA compatible, Type 1 application such as CICS need have no special message routing 

furgtions. A switch configured in accordance with the IBM standard VTAM could route incoming 

*«& 

messages to CICS. Still further, transactions need not go into "receive loops". It is possible for the 
sufeiystem to poll on behalf of many transaction programs. In accordance with DIA, secondary 
addressing is implemented within the application data stream For instance, CICS transaction ids are, 
by convention, to be found in the first four bytes of application text. 

With regard to the standards for DIA, it will be recalled that DIA messages have a header 
followed by the message information. In the preferred embodiment, the DIA headers may be 
concatenated to one another. Further, the presence of concatenated headers is indicated by the setting 
of the first bit (bit 0) of the Header Type field. 

However, there are two restrictions on the use of concatenated headers. Particularly, 
concatenated headers are required to be sequenced in ascending order left to right by header type 
numbers and secondary message text prefaced by concatenated headers (such as FM64 architecture 
message text) are not permitted to span across message block. 
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The basic structure of all DIA headers is presented below. As presented, "<>" indicate 
mandatory elements, "0" indicate optional elements an M ..." indicate repeatallowed. Further, the "FMX" 
designations refer to the message header types previously identified and "TTX denotes TRINTEX, the 
former name of the network developer. 

The basic DIA header structure is: 

[<Length> Concatenation flag> <Type> (FM defined data)]. 
For TTX application-to-application messages, the structure is: 

[(<FM0> (FM2) (FM8) (<FM64> (64text)) ... (Appl. Text))]. 
For TTX application-to-gateway application messages, the structure is: 

[(<FM0> (FM2) (FM4) (FM8) (<FM64> (64text))... (Appl. Text))]. 
For TTX message to TTX network management, the structure is: 

[(<FM0> «FM9> (9text)>... )]. 
^ Finally, for internal TTX Switch to Switch messages, the header structure is: 
§ [(<FM0> (Appl. Text))], 

whjtre the FMO function code is 2x or Cx. 

\M Continuing, the general rules of implementation for DIA messages in the preferred embodimert 

J!! 

are^s follows. All inter-messages are prefaced by a single FMO. Further, other header types can be 
optionally concatenated to the FMO. Also, headers should occur in ascending order by header type; i.e 
FMg> FM2, FM4, FM8, FM9, FM64. Header and text length values are carried as binary values. 
Numeric fields contained within DIA headers are carried with the most significant values in the 
leftmost byte(s). 

^ Further, long gateway messages (greater than IK bytes including headers) are sliced up into 
blocks. This segmentation is indicated by the presence of the FM2 Header. In the preferred 
embodiment, the current block number of the FM2 must be correctly set because it acts as a sequence 
number and provides a means to guarantee message integrity. In this regard, the total number of 
blocks field must be set correctly when sending the last block of a logical message. Receiving program 
can determine end of message by testing block number = total number blocks. If the sender cannot pre- 
determine the total number of blocks in a beginning or middle of message block, the sender must plae 
binary zeros in the total number of blocks field. 

Still further, in the preferred embodiment, FM9 architected text may not span message blocks 
and may not be longer than 255 bytes. Additionally, FM64 architected text may not span message 
blocks and may not be longer than 512 bytes long. Yet further, only a single instance of FM2 and/ or 
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FM4 can be present in a message block. And, messages using FM9 a FM64 headers must be less than 
IK bytes, and these messages should not be segmented into blocks. 

Continuing with the DIA implementation rules, FMO and FM2 must be present in each block 
of a multi-block message when being transported within the network system. Normal application 
message flow consists of a request/ response pair. In normal processing, reception system applicatiats 
send requests to host applications. Host applications return responses to these requests. The Recepticn 
System application initiates this dialogue. Sending nodes are responsible for inserting the proper 
"source id" (SID) and "destination id" (DID) into the FMO. Additionally, the communications manager 
(CM) of the reception system further described hereafter, acts on behalf of reception system transaction 
programs. Messages destined to the CM should be considered systems messages (FMO FUNCTION 
= Cn). Messages destined to subordinate transactions on reception system 400 should be considered 
applications message (FMO Function=0n). Receiving nodes are responsible for swiping SID and DID 
contents when returning a response. Still further, intermediate nodes (with the exception of CICS 
^Ijfte 5 Gateways) need only be aware of FMO and FM2 headers when routing messages to ether 
destinations. CICS switches must be cognizant of all header layouts so that they can find the 
displacement to the transaction id which is contained within the first four bytesof application text. And 
serf|r switch 205 provides a facility which dlows responses to requests to be deliverable for at least a 
miffimum period after the request was sent, e.g., one minute. 

q Finally, in the preferred embodiment, CICS switches pass all DIA FM headers on to their 
subordinate applications. The applications are then responsible for returning the headers (with the 
SltyDID swap) back to the switch for responses. Both fixed length and variable length message 
heaMijers are supported by the DIA. It must be noted that variable length headers are designed so that 
only the last field within the header is variable in length. 

With regard to mode of conversation under utility sessions, the server switch 205 may engage 
in multiple sessions with an external CICS. Messages originating from network users may be routed 
through any of these sessions. Users are not forced to use the same utility session pipe for each 
message outbound to CICS. Pipes may be selected dynamically based on loading factors. In a switch- 
driven environment CICS transactions may typically beinitiated by means of start commands from tte 
switch. In this arrangement, CICS transactions will pass outbound data back to the switch through a 
queue. 

In accordance with DIA, the potentially dynamic nature of conversationrouting dictates that 
CICS transaction programs not be written in a conversational mode. Rather,the transaction programs 
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are preferably either pseudo-conversational or non-conversational. In this regard it should be noted 
that conversational transactions send a message and wait for a reply, and non-conversational 
transactions send a message and expect no reply. In the case of pseudo-conversational transactions, 
a message is sent, but no reply is expected. However, such messages are coded so as to be able to 
accept user input in various stages of completion, thus mimicking conversational transactions. 

As will be appreciated by those skilled in the art, communications may arise within network 10 
that do not require the standards applied to DIA messages. However, non-DI A messages are allowed 
in the DIA structure. Particularly, non-DIA messages are designated by setting the length portion of 
the header (i.e., the first byte) to binary zero. 

Considering header layout, and with input first to FMO headers, it should be noted that the FMO 
header provides routing information to both intermediate and boundary switches. In additionthe FMO 
contains control fields which allow the sending application (which may be a switch) to communicate 
information to the switch which"owns" the destination application. When an originating application 
wi||es to converse with an application resident on the other side of an utility session it must initially 
pasPan FMO header with a function code representing an "begin session" to its controllng switch. The 
bejgp session code requests the assistance of any intervening switches in the establishment of an 
application session between the requestor and the destination application specified in the DID. 

g? When either application session partner wishes to terminate its conversation the session partne 
mukl; pass an FMO header to its switch, specifying either a function code representing ari'end session", 
or n &id session abnormal", or "request terminate". These function codes request the assistance of any 
intf^ening switches in the termination of the application session between the requestor and the 
destination application, specified in the DID. In this arrangement an end session function code is 
unconditional and does not require an acknowledgment. An end session abnormal function code is 
unconditional and does not require an acknowledgment. And, a request terminate function code is 
conditional and requires a positive acknowledgement. The positive acknowledgement to a request 
terminate is an end session. The negative acknowledgement to a request terminate is a function code 
representing "status Message". 

Further, "status/ return" function codes "system up", "system down", "echo", "system message" 
are used by corresponding applications in different regions of network 10 to determine application 
availability and user session status. Function codes are also used to designate end-to-end user message 
classes of service. These classes of service refer to a delivery requirement classification and are 
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distinguished from SNA CCS. Network class of service allows applications to specify whether or not 
responses to requests can be delivered after the standard timeout of server 205 has occurred. 

In accordance with the invention, the DIA headers are arranged in a predetermined form base 
on their function. More particularly, FMO headers, also known as Type "O" headers are required for 
every message within the network. Header Type 0 provides information necessary for routing and 
message correlation. Its fields include: 

Header Length - Length of header data including length field. 
Header Type - Bit 0 is header concatenation flag. 

Bits 1-7 indicate current header type. 
Function Code - Contains message function. 
Data Mode - Indicates attributes of message data. 

The "response expected" bit should be turned 
off if no response is expected, for instance, 
when sending the response to a request. 
Spurce Id - Identification of end-user sending current 
Uj message. 

jlpgon Sequence - number which in conjunction with source id 
Slumber provides unique identification of source when 
P- source is reception system 400. 

Message - used to correlate requests and responses. 
Sequence Number 

Bestination Id - Identification of message destination. 
All messages are routed by destination id. 
When responses to messages are sent back to 
original source, the source id and 
destination id fields must be swapped. 
Text Length - length of all remaining data in the message 
to the right of this fields. (Includes length 
of concatenated headers if any are present). 
The layout for the Type O header is as follows: 
Header Type 0 layout: 
Byte 0 Header Length (hexadecimal) 
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Byte 1 Header Type 

bit 0 no other headers present; or 
concatenated header present 
bits 1-7 current header type 
5 Byte 2 Function Code; i.e. 

Application message (Class of Service) 
Status/ Return Code message 
Begin Session 
End Session (normal) 
10 End Session (error) 

Clear Request (request terminate) 
System Up 
System Down 
re* Echo 
15 ^ System Message 

yj Prepare to bring System Down 

Byf§ : 3 Data Mode (bit flags) 
Cfiits 0-7 Compaction; 
}m. Encryption; 
20 p Response Expected; 

Response; 

Unsolicited Message; 
Logging required; 
Timeout Message Required; 
25 Reserved; 

Bytes 4-7 Source ID 

bits 0-7 Region ID (hexadecimal) 
bits 8-19 xxxx xxxx xxxx 

Unit: Source application id if in 
30 Application mode 

xxxx xxxx xxxx 

Unit: Source Concentrator unit if 
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in Reception System mode 
bits 20-23 xxxx Id Mode e.g., 
Reception mode 
Reception mode 
Server 205 Application mode 
Server 205 Application mode 
Cache 302 Application mode 
Reserved 

bits 24-31 xxxx xxxx Sub-unit ID (hexadecimal) 
Byte 8 Logon Sequence Number (hexadecimal) 
Byte 9 Message Sequence Number (hexadecimal) 
Bytes 10-13 Destination ID 

bits 0-7 Region ID (hexadecimal) 

D 

f&its 8-19 xxxx xxxx xxxx 

r~ Unit: Destination application ID 

h: if in Application mode 

as, 

2; xxxx xxxx xxxx 

ffi Unit: Destination Concentrator 

"f% if in Reception System mode 

;&ts 20-23 xxxx Id Mode; e.g., 

fig Reception mode 

j^; Reception mode 

Server 205 Application mode 

Server 205 Application mode 

Cache 302 Application mode 

Reserved 
bits 24-31 xxxx xxxx 

Sub-unit ID (hexadecimal) 
Bytes 14-15 Text Length. 

With regard to FM2 or Type 2 messages, when an application is transmitting a large message, 
the sending application or its controlling switch can slice up the message into a number of smaller 
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messages. The FM2 message header is used to indicate how these smaller messages can be reassemble! 
into a single logical message by the receiving application or its controlling switch. 

In preferred form, the maximum logicalmessage size is 64K. The maximum message block sia? 
is IK including all headers. Block sequence numbers in the FM2 range from 1 to a maximum of 255. 
And a single block message will be sequenced as block 1 of 1 in the FM2. 

When network objects are large (greater than IK bytes) they are sliced up into smaller blocks. 
Each object block is prefaced by an "object block header". Object block headers are found in the 
application text portion of a message. Object block headers provide sequencing information to 
cache/ concentrator 302. The presence of an object block header does not obviate the requirement for 
an FM2 DIA header, except in the case of messages from the cache/ concentrator down to RS 400. Boh 
an object block header and a FM2 may be present in a message. Sequence numbering within object 
block headers ranges from 0 to 255. A single block Object will be sequenced as block 0 of 0. 

^ Messages larger than IK are subdivided into IK blocks when being transmitted between the 
se?|er switch 205, cache/ concentrators 302, and reception systems 400. 

^ Header Type 2 (FM2) message header contain information about this dividing of large message 
angjis useful when re-constructing large messages. The fields for an FM2 message header are as 
foljfjws: 

Keader Length - length of header data including length field. 
Header Type - Bit 0 is header concatenation flag. 
l U Bits 1-7 indicate current header type. 

jjsssi:. 

gjumber of - total number of blocks used to transmit the 
Pocks logical message. If the total number of 
blocks cannot be determined at the time the 
first or middle blocks of a message are being 
sent, this field may be set to zero. 
The last block of a message must contain 
the correct total number of blocks. 
Block Number - number of the current message block being 
transmitted. 
The layout for a Type 2 header is as follows: 
Byte 0 Header Length (hexadecimal) 
Byte 1 Header Type 
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bit 0 no other headers present; or 

concatenated header present 
bits 1-7 current header type 
Byte 2 Number of Blocks (hexadecimal) 
5 Byte 3 Current Block Number (hexadecimal). 

With regard to FM4 type headers, also referred to as Type "4", these headers have been designed 
for communications between network gateway interface applications and external computer systems. 
For Type 4 Headers, the fields are as follows: 

Header Length - length of header data including length field. 
10 Header Type - Bit 0 is header concatenation flag. 

Bits 1-7 indicate current header type. 
Network User - a seven byte field containing the internal 

ID of the network user on whose behalf a 
gj conversation is being held with the external 
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computer system. 



gxternal Data - Reserved Mode 

Correlation Id - a field reserved for use by the external 
0J computer system. The contents of this field 

"f* will initially be set to zero when a 

20 '£ conversation is initiated across a gateway. 

jjfg The external system may then set the contents 

^ of this field to any value desired. 

Subsequent messages originating from TTX 
within he bounds of a virtual subscriber to 
25 external host session will echo the contents 

of the Correlation Id field back to the 
external system. 
The layout for a Type 4 header is as follows: 
Byte 0 Header Length (hexadecimal) 
30 Bytel Header Type 

bit 0 no other headers present; or 

concatenated header present 
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bits 1-7 current header type 
Bytes 2-8 Network User Id (ASCII) 
Byte 9 External Data Mode 
0000 0000 Reserved 
5 Bytes 10-n Correlation Id (binary, max length=8 bytes). 

Next are FM8 or Type 8 headers. Type 8 headers have been designed to provide secondary 
routing destinations. Their fields are as follows: 

Header Length - length of header data including length field. 
Header Type - Bit 0 is header concatenation flag. 
10 Bits 1-7 indicate current header type. 

Secondary - a symbolic name representing the ultimate 
Destination - destination for the message. 
The layout for Type 8 header is: 
By|§ 0 Header Length (hexadecimal) 
15 BylS 1 Header Type 

ybit 0 no other headers present; or 

jj: concatenated header present 

Obits 1-7 current header type 
Byj$s 2-9 Symbolic Destination Name 
20 =C For FM9 or Type 9 headers, the header has been designed to communicate to a VTAM 

ass. 

application which provides various network management support functions. More specifically, the 
VT1M application has been developed in order to provide a general network management interface 
which both supports the network (by means of the DIA) and simplifies itsmaintenance. Additionally, 
VTAM application provides data transfer and remote command functions, the ability to write to, and 
25 read from, a centrally located and maintained database in order to archive statistics and other inter- 
network messages, and formatting of binary data into Hexadecimal Display. 
In the case of Type 9 headers, the fields are: 
Header Length - length of header data including length field. 
Header Type - Bit 0 is header concatenation flag. 
30 Bits 1-7 indicate current header type. 

Function Code - indicates general message type. 
Reason Code - indicates message content. 
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Fla S s - indicates application action to be 

performed. 

Text Length - indicates length of subsequent text message. 
(Not including possible concatenated headers) 
The layout for type 9 headers is: 
Byte 0 Header Length (hexadecimal) 
Byte 1 Header Type 

bit 0 no other headers present; or 

concatenated header present 
bits 1-7 current header type 
Byte 2 Function Code; e.g. 
Command 
Statistics 
S Alert 
;£ Control 
Byjte 3 Reason Code 

+; Backbone Alerts Message 

grl Reception-originated Alerts Message 

Byfe4 Flags 

Jgits 0-3 Store by Key - 8 char, name follows; 
0*. Retrieve by Key - 8 char, name follows; 

C Data is Binary; 

Data is ASCII; 
Data is EBCDIC 
bits 4-7 Reserved 
Byte 5 Text Length 

if Flags = 1... or.l.. then chars 
0-7 should be the storage key. It is 
recommended that record storage keys 
initially be the same as the Resource Name 
to which the data pertains.) 
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In the case of FM64 or Type 64 headers, the headers are used to transmit error and status 
messages between applications. Intermediate nodes need not examine the contents of the FM64 
headers except in the case of the CICS switch which must obtain the displacement to the application 
text. If applications subordinate to an application subsystem are not available, the subsystem would 
strip the application text from the message, concatenatean FM64 message to any other headers which 
are present in the inbound message, and return the message to its original source. 

Header Type 64 has been designed for the communication of status information between users 
and prefaces architected message text. The fields for Type 9 headers are: 
Header Length - length of header data including length held. 
Header Type - Bit 0 is header concatenation flag. 

Bits 1-7 indicate current header type. 
Status Type - indicates type of status communicated such 

as status request or error. 
Sata Mode - indicates whether message text is ASCII or 
f EBCDIC 

E I \< 

pO&xt Length - Length of subsequent message text 
g (Not including possible concatenated headers). 

CS The header Type 64 layout is: 
Byfe* 0 Header Length (hexadecimal) 
BytSl Header Type 

jjrit 0 no other headers present; or 

J~ concatenated header present 

bits 1-7 current header type 
Byte 2 . Status Type 
Information 
Status Request 
Error 
Terminate 
Byte 3 Data Mode; e.g., 
EBCDIC 
ASCII 
Binary 
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Bytes 4-5 Text Length 

In accordance with the invention, it has been determined that insome cases it is desirable to pre- 
define certain application level message formats so that they may be consistently used and interpreted 
The following discussion is devoted to architected message text formats which are processed at the 
application level. For FM9 message text, in order to accommodate "Reliability Serviceability 
Availability" (RSA) functions within network 10, a fixed format for "alerts" is defined in the preferred 
embodiment. Particularly if it is defined as message text following an FM9 header. The FM9 Function 
Code Alerts Message would be as follows: 



Byte 0 


Reserved value 


Bytel 


System Origin 


Byte 2 


Internal/ External flag 


Byte 3-5 


Message Originator 


Byte 6-9 


Message Number 


eG B y tel ° 


Severity indicator; e.g. 


sr. 


Error 




Information 


ffi 


Severe Error 


03 


Recovery Successful 


p 


Warning 


*P Byte 11 


Reserved value 


J Byte 12-14 


Error Threshold. 



*5 For FM64 message text, the application message text is always prefaced by the appropriate 
header which indicates whether message text is ASCII or EBCDIC. 
The FM64 message text fields are as follows: 
Action Field - indicates type of operator or application 

action to be performed 
Module Name - Sending application Id 

Format of this field is SSSTnnnn where 

SSS = sender initials 

T = type 0 = Network standard for all 

gateways 

1 = non-standard, gateway specific 
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nnnn = Sender Site number 
Reference - Number assigned by sender for reference 
Number This number is used to indicate specific 
error codes if the message is an error 
5 message (FM64 stat type 8). 

This number is used to indicate specific 
commands if the message is a status request 
(FM64 stat type 4). 
Text - Alphanumeric (Printable) text. 
10 The FM64 Message Text layout is: 

Byte 0 Action Field (alphanumeric), e.g v 
Action 
Decision 
J. Information 
15 £ Wait 

Byfe$ 1-8 Module Name (alphanumeric) 

Bytfe 9-12 Reference Number (display numeric) 

EC 

m Default 

:L request user status 

20 yy user active 

U 

^ user inactive 

£ JD user inactive - retry after interval 

store in user mailbox 

cache to server link failure 
25 request appl status 

server to host failure 

appl active 

appl inactive 

appl inactive - retry after interval 
30 message was undeliverable 

response was timed out 
syncpoint 



-46- 



checkpoint 
delay 

appl. error codes 
Bytes 13-n Text (alphanumeric). 

Turning next to co called "Backbone States", as will be described below, application sessions msy 
be used as pipes for user transaction traffic. In this regard it is desirable to establish a set of protocols 
to be used between originating users and destination users. Further it is important for intermediate 
nodes to be aware of the status of connectivity with adjacent nodes and specifies some actions to take 
when messages are known to be undeliverable. 

In this context, it is to be noted that the "system up" message is used to signal the start of 
application traffic between the switch applications. The originating application transnits an FMO with 
a system up function code and response expected. The receiving applcation swaps the SID/DID, sets 
the Response bit on, and returns the message. If the receiving application is not available no response 

wfifbe returned and the message will time out. 

yy- 

i In the case of "system down" messages, the message is used to prepare the termination of the 
session between switch applications. The originating application transmits anFMO with a session down 

fuifetion code and response expected. The originating application sends an FM64 with "status 

GO 

tygg=terminate", and data mode=EBCDIC. FM64 text follows the header with "action field"=A (Action) 
"mpdule name'-SSSxOnnnn, "referencenumber ,l =0, Text=( (timestamp=HHMMSS), Number of currert 
ussgs = NNNNN). The intended result is that the originating application will not accept aiy messages 
inlfQund to the utility session. The responding application will then have the opportunity to return 
outstanding responses across the utility session. The responding application then returns an FMO wih 
System Down back to the originating application. 

For each "echo" messages, the echo message may be used to determine whether a major 
application is still available. Specifically, the originating application sends an application message to 
its gatewayed partner using a FMO with an echo function. The destination application swaps the 
SID/ DID, set the response bit on and returns the message otherwise untouched, thus effecting echo. 

For "APPL status request messages, the message is used to determine the status of a major application 
between nodes. 

Continuing, for "unsolicited application status posting" messages these messages are used for 
transmission of application status messages by unsolicited application (No response expected) across 
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a nodes. For the message, the originating application wishes to post an application status to its partnff 
in another node. This message may be on the behalf of the originating application itself or on behalf 
of another application. 

Turning next to user to internal APPL messages, and with regard to "sessionbeginning", it is 
5 to be noted these messages normally arise at the start of conversation between a user and an internal 
application For them the network user sends an FMO with a "begin session" function code and 
"response expected". The responding application swaps the SID/IID, supplies a "correlation Id", and 
returns both the FMO with the response bit set 

In the case of rejection of a conversation initiation requests, the originating application transmit 
10 an FMO with a "begin session" function code and "response expected". The responding application 
swaps the SID/ DID, and returns the FMO with the response bit set as well asa function code of "abend" 
session. 

For "applications" messages, these messages normally arise at the middle of conversation 

,■53.1. 

between a network user and an internal application. In this case, the originating user transmits an FMO 
15 wi# an "application" message function code, and "response expected". The responding application 

sv^Ips the SID/ DID, sets the response bit on and returns the response. 

=F "End session" messages typically arise in connection with unconditional termination of 

us^if/ internal application sessions. The originating transmits an FMO with an "end sessions" function 

code. Here however, no response is expected from the corresponding application. 
20 yp For an "end session abnormal" message, the message unconditionally terminates an application 

coipersation "abend". 

syS Continuing, "request terminate" messages cause conditional termination of session with an 
internal application. 

For messages concerning "rejection of a request due to link failure", in the case of server 205 to host 
25 link, the originating application transmits and FMO with "response expected". The message is 

intercepted by server 205 which recognizes it as undeliverable. A server 205 application returns the 

message with an FM64 message after stripping the application text. 

For messages concerning rejection of request due to link failure, in the case of communication 

between the cache/ concentrator 302 and server 205, the originating application transmits an FMO wifa 
30 Response Expected. The message is intercepted by the cache/ concentrator 302 which recognizes it as 

undeliverable. A cache/ concentrator application returns the message with an FM64 message after 

stripping the application text. 
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For messages concerning "conditional terminate rejected", the message is issued where a 
conditional termination of application conversation is not accepted by partner application. 

For "user continuity posting" message^ the message is used where the originating application 
wishes to post the status of a user to its partner application across the gateway 210. 
5 Continuing, for "user continuity requests", the message is used where an external application 

requests logon status of a particular network user. 

In the case of "application error" messages, the messages is used where transmission of 
application error message by responding application is required. 

Still further, for "timeout scenarios", and specifically, "timeout scenario with timeout response 
10 required", the 

originating user sends an application message to an internal application with "data mode" - "response 
expected" and "timeout response" required. The originating switch sets a timer for each "response 
expected" outbound message. If a response is not received before the switch timeout value is reached 
th|fswitch 205 sends a message with an FM64 header having a "timeout reference" code to the 
15 originating application. 

7* For "response occurs after timeout" messages, the originating user sends an application message 
to*jm internal application with "response expected". The originating switch sets a timer for each 
"response expected" outbound message. If a response is received after the timeout value is exceeded, 
seiger 205 switch routes the message to a server 205 application which may log the message as non- 
20 deferable, ship the message to the user, or drop it depending on the FMO class of service option 
specified on the original request message. 

'45 In the case of "maximum resources scenario" messages, the originating usertransmits a message 
to a Hestined internal application. The destination switch determines that no resources are currently 
available to support the transmission, and returns the message to the originator, af terinserting an FM64 
25 with a "status=error and FM64 text with an "action=wait. The originating user may then retry or take 
other action. 

Finally, the following graphic example illustrates normal message flow. 
User Origin Destination APPL 
Switch Switch 
30 

I 

>l I 
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System Up 



i<- 



SystemUpRSP 



->l 



Begin Session (User 1) 
< 



| Response User 1 | 
I I 



Begin Session (User 2) 
< 



Response User 2 



Application Message User 1 



OS 

japs. 


Response User 1 

i i i 


> 

i 


y,-, 



I i 



End Session (User 1) 



Request Terminate (User 2) 



Response User 2 



| System Down 



i i 
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I I System Down RSP | | 

Turning next to messages passed over gateways 210, the normal exchange of messages betweei 
the network and external parties occurs between two applications; i.e., the server 205 network message 
handler (NMH). The server Switch 205 is an appication which is written and maintained by network 
10 and resides on it. The message handler resides on the other side of gateway 210 from network 10 
and may be written and maintained ty the external party; i.e., suppliers of information to network 10 
such as Dow Jones. 

The session between the two applications is used as a pipe for the communications between 
many network users and a variety of applications external to the network. In this design, the switch 
server 205 has three primary responsibilities. It must pass network originated messages across the 
gateway to the network message handler. It must distribute messages returning across gateway 210 
to the appropriate network applications or users, i.e. RS 400. Additionally, it must manage the 
co$$nuity of a network user session with the external service provider. Typically, users enter intoa 
coi^ersation with a set of transactions. This set of transactions is refened to as a task. These tasks are 
cajgd user sessions. The boundaries of these tasks are indicated by begin session/ end session flags. 

cc 

gl The network message handler also has several responsibilities. It must pass externally 
ori^nated messages across gateway 210 to the switch server 205 at network 10. It must distributed 
messages returning across gateway 210 to the appropriate external applications. And, it must be able 
to (pjnmunicate the availability of external applications to network switch server 205. 

Up With regard to gateway messages, in the case of "application to application" messages, and for 
"system up" messages, the system up message is used to signal the start of application traffic between 
switch 205 and the network message handler. The originating application transmits an FMO with 
function code "system up", and "response expected". The receiving application swaps the SID/ DID, 
sets the response bit on, and returns the message. If the receiving application is not available no 
response will be returned and the message will time out. 

Continuing for gateway "system down" messages, the system down message is used to prepare 
the termination of the session between the switch 205 and the NMH. The originating application 
transmits an FMO with function code "session down" and "response expected. The originating 
application sends an FM64 with "status type ,, = ,, terminate","data mode ,l ="EBCDIC". FM64 Textfollows 
the header with "action field"= n A" (Action), "module name"="SSSx0nnnn", "reference number"= n 0", 
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"text"=((timestamp=HHMMSS), number of current users = NNNNN). The intended result is that the 
originating application will not accept any messages inbound to the utility session. The responding 
application will then have the opportunity to return outstanding responses across the utility session. 
The responding application then returns an FMO with system down back to the originating application 
5 Further, for "prepare to bring system down" messages, the message is used to prepare the 

termination of the session between the Switch 205 and the NMH. The originating application transits 
an FMO with function code "prepare system down". The responding application transmits an FMO wih 
function code "session down" and "response expected". The responding application sends an FM64 
with "status type"="terminate", "data mode'^'EBCDIC". FM64 Text follows the header with "action 

10 field"="A n (action), "module Name"= u SSSxOnnnn", "reference number"="0", 
"text"=((Timestamp==HHMMSS) / number of current users = NMsTNN). The intended result is that the 
responding application will not accept any messages inbound to the utility session. The originating 
application will then have the opportunity to return outstanding responses across the utility session. 
Thfe' originating application then returns an FMO with "system down" back to the responding 

15 apjfiication. 

For "echo" messages, the message may be used to determine whether a major application is stil 
avdBable. The originating application sends an application message to its gatewayed partner using a 
FTvjll with function echo. The destination application swaps the SID/ DID, set the response bit on and 
returns the message otherwise untouched. 

20 In the case of "APPL status request", the request is used to determine the status of a major 

application across the gateway. 

J3 Continuing, for "unsolicited application status posting messages, the message is used for 
transmission of application status messages by unsolicited applications no response expected across 
a gateway. In this case the originating application wishes to post an application status to its partner 

25 across the gateway. This message may be on the behalf of the originating application itself or on behal 
of another application. 

For network to use "external APPL" messages, within the case of "beginsession" messages, the message 
is used for normal start of conversation between a and an external application. The user, i.e. RS 400 
sends an FMO with function "begin session" and "response expected", as well as an FM4with null value 
30 in the "correlation id". The responding application swaps the SID/DID, supplies a Corelation ID, and 
returns both the FMO with the response bit set and the FM4. For rejection of a conversation 
initiation request, the originating application resident application, transmits an FMO with function 
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Begin Session and Response Expected as well as an FM4 with NULL value in the Correlation ID. The 
responding application swaps the SID/DID, and returns the FMO with the response bit set as well as 
a function code of ABEND session. The responding application also returns the FM4. 

Further, for "applications" message, the message is used for normal middle of conversation 
between a network user and an external application. The originating user transmits an FMO with 
function code "application" message, and "response expected". It also supplies the TTXUID and the 
correlation id received on the begin session respnse back to the corresponding application across the 
gateway. The responding application swaps the SID/ DID, setsthe response bit on and returns the FMD 
and FM4. 

For "end session" message, the message is used for unconditional termination of user/external 
application sessions. The originating user transmits an FMO with function code "end session", no 
"response expected". Additionally it sends an FM4 containing theTTXUID and the echoed "correlation 
id" in an FM4. No response is expected from the corresponding application. 

jfi For "end session abnormal" messages, the message is used for unconditional termination 
AB#ND of gatewayed application conversation. In the case of "request terminate", the message is 
usej for conditional terrnination of user session with an external application. For "conditional 
ter^nate rejected" messages, the message is used for a conditional termination of application 
corgrersation not accepted by partner application across a gateway. For "user continuity posting" 
megages, the message is used where the originating application wishes to post the status of a user to 
its jfiirtner application across the gateway. 

jjj In the case of "user continuity" request, external application requests logon status of a particula- 
te^ i.e. RS400. 

For "application error" messages, the message is used for transmission of application an error message 
by responding application across a gateway. 

In the case of "delayed response" messages, the originating application sends an application 
message to its gatewayed partner using the minimally a FMO and a FM4 FM64 may be present. The 
destination switch signals an application on the originating side that the response may be slow by 
sending a FMO with function code "status/ return", the response bit is not set. The FM4 is returned, aid 
an FM64 "status", FM64 text "Action"= ll Information" is also sent. Slow response may be due to a 
number of factors such as function shipping requirements or many I/Os. In parallel, the gateway 
partner application processes the message according to normal flow. 
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For "timeout scenario", the originating user sends an application message to an external 
application with "response expected". The switch server sets a timer for each "response expected" 
outbound message. If a response is received after the timeout value is exceeded, the TPF switch routes 
the message to a TPF application which may log the message as non-deliverable, ship the message to 
the user, or drop it depending on the FMO class of service option specified on the original request 
message. 

For the "maximum resources scenario" messages, theoriginating user transmits a message to a destined 
external application. The network message handler determines that no resources are currently availabfe 
to support this transmission. The network message handler returns the message to theoriginator, after 
inserting an FM64 with a "Siatus ,, ="Error" and FM64 text with an "action=wait M . The originating user 
may then retry or take other action. 

Finally, an example illustrates normal message flow. 
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And, the following is an example that illustrates premature lossof user connectivity due to the 
loss of connection between the network switch server 205 and a cache/ concentrator 302. In this case, 
an application peripheral to switch 205 posts the user status inactive to the NMH using an FM64 
Ref=0008 user inactive. External application reaction to this posting is implementation dependent In 
this example, the external application returns outstanding responses using the FM64 "ref "="mailbox 
option". 
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g OBJECT LANGUAGE 

In accordance with the invention, in order to enable the manipulationof the network objects, 
tht^application programs necessary to support the interactive text/ graphic sessions are written ina 
higfj-level language referred to as "TBOL", (TRINTEX Basic Object Language, "TRINTEX" being the 
for&er company name of one of the assignees of this invention). TBOL is specifically adapted for 
wrftpg the application programs so that the programs may be compiled into a compact data stream 
thafican be interpreted by the application software operating in the user personal computer, the 
application software being designed to establish the network Reception System 400 previously noted 
ancEdescribed in more detail hereafter. 

In accordance with the invention, the Reception System application software supports an 
interactive text/ graphics sessions by managing objects. As explained above, objects spedfy the format 
and provide the content; i.e., the text and graphics, displayed on the user's screen so as to make up the 
pages that constitute the application. As also explained, pages are divided into separate areas called 
"partitions" by certain objects, while certain other objects describe windows which cahbe opened on 
the pages. Further, still other objects contain TBOL application programs which facilitate the data 
processing necessary to present the pages and their associated text and graphics. 

As noted, the object architecture allows logical events to be specified in the object definitions. 
An example of a logical event is the completion of data entry on a screen; i.e., an application page. 
Logical events are mapped to physical events such as the user pressing the <ENTER> key on the 
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keyboard. Other logical events might be the initial display of a screen page or the completion of data 
entry in a field. Logical events specified in page and window objectdefirritions can be associated with 
the call of TBOL program objects. 

RS 400 is aware of the occurrence of all physical events during the interactive text/ graphic 
5 sessions. When a physical event such as depression of the forward <T AB> key corresponds to a logicd 
event such as completion of data entry in a field, the appropriateTBOL program is executed if specified 
in the object definition. Accordingly, the TBOL programs can be thought of as routineswhich are given 
control to perform initialization and post-processing application logic associated with the fields, 
partitions and screens at the text/ graphic sessions. 
10 RS 400 run time environment uses the TBOL programs and their high-level key- word 

commands called verbs to provide all the system services needed to support a text/ graphic session, 
particularly, display management, user input, local and remote data access. 

In accordance with the invention, the TBOL programs have a structure that includes three 

H 

sections: a header section in which the program name is specified; a data section in which the data 
15 str&fcture the program will use are defined; and a code section in which the program logic is provided 

cofpposed of one or more procedures. More specifically, the code sectionprocedures are composed of 

prefcedure statements, each of which begins with a TBOL key-word called a verb. 

ff In accordance with the invention, the name of a procedure can also be used as the verb ina 

procedure statement exactly as if it were a TBOL key-word verb. This feature enables a programmer 
20 to #tend the language vocabulary to include customized application-oriented verb commands. 

y* 

L^, Continuing, TBOL programs have a program syntax that includes a series of "identifiers" which 
arellhe names and labels assigned to programs, procedures, and data structures. 

An identifier may be up to 31 characters long; contain only uppercase or lowercase lettersA 
through Z, digits 0 through 9, and/or the special character underscore (_); and must begin with a letter 
25 Included among the system identifiers are: "header section identifiers" used in the header section for 
the program name; "data section identifiers" used in the data section for data structure names, field 
names and array names; and finally, "code section identifiers" used in the code section for identification 
of procedure names and statement labels. 

The TBOL statement syntax adheres to the following conventions. Words in uppercase letters 
30 are key-words and must be entered exactly as shown in an actual statement. When operand are 
allowed, descriptive operand names and lowercase letters follow the key word. In this arrangement, 
operand names or laterals are entered in an actual statement. Operand names enclosed in square 
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brackets ([ ]) are optional and are not required in an actual statement. Operand names separated by 
a bar ( | ) mean that one, and only one, of the separated operand can be included in an actual statement 
Operand names followed by an ellipsis (...) can be entered 1 or more times in an actual statement. 
Model statement words not separated by punctuation must be separated by at least one blank (or space 
character) in actual statements. Model statement punctuation such as comma(,), semicolon (;), less than 
sign (<), equal sign (=), greater— than (>), and parentheses (0) must be included where shown in actal 
statements. Square brackets ([]), bars ( | ), and ellipses (...) shouH not be included in actual statements. 
An example of a model statement would be as follows: 

GOTO_DEPENDING_ON index,label (.label...). 
This model says that a valid GOTO_DEPENDING„ON statement must begin with the word 
"GOTO_DEPENDING_ON n followed by at least one blank. Thereafter, an "index 11 and a "label" 
separated by a comma must be included. The index and at least one label are required. Additional 
labels may also be used, provided each is preceded by a comma. Further, the statement must have a 
semicolon as the last character. 

y2 Comments can be included in a TBOL program on a statement line after the terminating 
semicolon character or on a separate comment line. Comment text is enclosed in braces ({}). For 
example: {comments are enclosed in braces}. Comments can be placed anywhere in the source code 
str§im since, in accordance with the invention they are ignored by the TBOL compiler. Additionally, 
blanks (or space characters) are ignored in TBOL statement lines except where they function as field 
separators. 

^ As noted, TBOL programs have a structure that includes a header section, data section and code 

Hi 

secjion. More particularly, every TBOL program must have a header section. The header section 
contains a PROGRAM statement. The PROGRAM statement contains the key word PROGRAM 
followed by the name of the program. For example: 

PROGRAM program_name; 
where "program_name M is an identifier; i.e., the name of the program. 

Accordingly, the header section for a TBOL program called LOGON would look like as follows: 
PROGRAM LOGON: {User logon program} 

The data section in a TBOL program begins with the key word DATA which is followed by dafe 
structure statements. The structure statements contain the data structure definitions used by the 
program. If the data structure does not have to be defined for the program it can be omitted. However, 
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if a TBOL program does not include a data section, it must use a more restricted structure, more fully 
explained hereafter. As an example, the data syntax would be: 

DATA structure [structure...]; 
where "structure" is a data structure statement. The data structure statement contains a definition, 
5 which consists of the data structure name followed by an equal sign and then the names of one or moE 
variables. For example: 

structure_name=variable_name [,variable_name...]; 
where "structure_name" is an identifier; i.e., thename of the data structure; and "variable_name M is an 
identifier for the variable; i.e., the name of a variable. 

10 All of the variables in the data structures are defined as string (or character) variables. TBOL 

string variables are of two kinds, fields and arrays. In the case of filed definitions, a variable field is 
defined with and identifier; i.e., the name of the field. No data type of length specification is required. 
An individual field is referenced by using the field name. Further, subsequent fieldscan be referenced 
by^lsing a field name followed by a numeric subscript enclosed in parentheses (()). The subscript 

15 however, must be an integer number. 

^ A field name followed by a subscript refers to a following field in the data section of a TBOL 
pr^ram. The subscript base is 1. For example, if a field CUST_NBR were defined, then CUST_NBR 
re|§s to the field CUST_NBR, CUST_NBR(1) also refers to the field CUST_NBR and CUST_NBR(2) 
refers to the field following CUST.NBR. 

20 r j] ; In the case of array definitions, the TBOL array is a one-dimensional table (orlist) of variable 

fielfs, which can be referenced with a single name. Each field in the array is called an element. 

An array can be defined with an identifier, particulaiy, the name of the array, followed by the 
array's dimension enclosed in parentheses (0). The dimension specifies the number of elements in the 
array. By way of illustration, if an array is defined with adimension of 12, it will have 12 elements. An 

25 individual element in an array is referencedby using the array name followed by a numeric subscript 
enclosed in parentheses (()). The subscript indicates the position of the element in the array. The first 
element in an array is referenced with a subscript of 1. The subscript can be specified as either an 
integer number or an integer register as described, hereafter. 

With regards to variable data, data contained in variables is always left-adjusted. Arithmetic 

30 operations can be formed on character strings in variables if they are numbers. A number is a character 
string that may contain only numeric characters 0 through 9, an optional decimal point, an optional 
minus sign in the left-most position, commas and the.dollar sign ($). When you perform an 
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arithmetic operation on a character string, leading and trailing zeros are trimmed and fractions are 
truncated after 13 decimal places. Integer results do not contain a decimal point Negative results 
contain a minus sign (-) in the left-most position. 

Each field and each array element has a length attribute which is initialized to zero by the 
5 Reception System at program start-up. The LENGTH verb, to be described more fully hereafter, can 
be used to set the current length of a field or array element during program execution. The maximum 
length of a field or an array element is 65,535. 

Further, the maximum number of variables that can be defined in the data section of a TBOL 
program is 222. This number includes fields and array elements. 
10 The following example data section containsfive data structure statements, each defining a data 

structure. Each structure statement begins with the name of the data structure followed by an equal 
sign. 

Next, are the names of the variables which make up the structure. The variable names are 
serrated by commas. The last variable name in each structure statement is followed by a semicolon 
15 wMfch terminates the statement 

Hi The third data structure given, i.e. SALESJTABLE, contains two arrays. The others contain 
fiefe. The last structure statement, i.e. WK_AREA is and example of a single line. 
DATA {Key word DATA begins data section} 

BI1L_ADDR= {data structure BILL_ADDR} 

20 jjj[LL_NAME, {fieldl BILL.NAME} 

fejLL.ADDRl, {field2 BILL.ADDR1} 

BJLL_ADDR2, {field3 BILL.ADDR2} 

BlLL_ADDR3, {field 4 BILL_ADDR3} 

SHIP_ADDR,= {data structure SHIP_ADDR}) 

25 SHIP_NAME, {fieldl SHIP_NAME) 

SHIP_ADDR1, {field2SHIP_ADDRl} 
SHIP_ADDR2, {field3SHIP_ADDRl} 
SHIP.ADDR3, {field4SHIP_ADDRl} 
SALES TABLE= {data structure SALES_TABLE} 
30 MONTH QUOTA(12) / {arrayl MONTH_QUOTA} 

MONTH SALES(12), {array2 MONTH.SALES} 
MISC_DATA= {data structure MISC_DATA} 
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SALESPERSJSIAME, {fieldl SALESPERSJSIAME} 
CUSTJTELNBR; {field2 CUSTJTELNBR} 

WK_AREA- {data structure WK.AREA} 

TEMPI, 
5 TEMPI; 

Continuing, TBOL contains a number of predefined data structures which can be used ina 
TBOL program even though they are not defined in the program's data section. There are two kinds 
of TBOL-defined data structures, these are "system registers" and "external data structures". 

In the case of systems registers, tree different types exist. The first type are termed "integer 
10 registers" / and are used primarily for integer arithmetic. However, these registers are also useful for 
field or array subscripts. The second type are termed "decimal registers", and are used for decimal 
arithmetic. The third type are called, "parameter registers" and are used to pass the data contained in 
procedure statement operand when the name of a procedure is used as the verb in the statement rather 
th|p a TBOL keyword. 

15 \S3 The variables defined in the data section of a program are string (orcharacter) variables, and 

th|Sata in them is kept in string format. In most cases there isno need to convert this data to another 
f orfiriat, since TBOL allows substantially any kind of operation (including arithmetic) on the data in 
strmg form. As will be appreciated by those skilled in the act, this eliminates the clerical chore of 
keying track of data types and data conversion. 

20 yc; There are some cases where it is desirable to maintain numeric data in binary integer or internd 

de<5pnal format. For example, an application involving a great deal of computation will execute more 
efftSently if the arithmetic is dene in binary integer or internal decimal format data rather than string 
data. In these cases, data conversion can be performed by simple moving the numeric data to the 
appropriate register. When data is moved from a register to a variable, it is converted to sting format. 

25 Integer registers are special-purpose fields for storing and operating on integer numeric data 

in binary format. The integer registers are named II through 18. Numeric data moved to an integer 
register is converted to an integer number in binary format. Further, an attempt to move non-numeric 
data to an integer register will cause an error. The largest negative number an integer register can hold 
is -32,7767, while the largest positive number than can be held is 32,767. An noted arithmetic operations 

30 in integer registers will execute more efficiently than arithmetic operations in string variables. 
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Decimal registers are special-purpose fields for storing and operating on numeric data in 
internal decimal format. The decimal registers are named Dl through D8. Numeric data moved to a 
decimal register is converted to a decimal number in internal decimal format. Anattempt to move non- 
numeric data to a decimal register will cause an error. The largest negative number a decimal register 
5 can hold is -9999999999999.9999999999999, while the largest positive number a decimal register can 
hold is 9999999999999.9999999999999. Additionally, decimal registers can not be used as fieldor array 
subscripts. And, again, arithmetic operations in decimal registers will perform better than arithmetic 
operations in string variables. 

As pointed out above, the code section of a TBOL program contains the program logic, which 
10 itself is composed of one or more procedures. In the logic, the procedures are expressed as procedure 
statements. Each procedure statement begins with a TBOL keyword called a verb which is followed 
by operand, or parameters containing the data on which the verb is to operate. The name of a 
procedure can be used as the verb in a procedure statement exactly as if it were a TBOL keyword verb. 
AsQoted this enables the creator of a TBOL program; i.e. the party creating the text/ graphic session, 
15 to fXtend the language vocabulary to include his own application-oriented verb commands. 

fc ff When a procedure is used as the verb in a procedure statement, TBOL saves the current 
paifmeter register values, and the parameter data in the verb operand is moved into the parameter 
reenters where it is available to the "called" procedure. When the "called" procedure returns, TBOL 

restores the saved parameter register values. 

Q 

20 . g Parameter registers are special-purpose fields for passingparameter data to "called" procedures. 

Thej>arameter registers are named P0 through P8. When a procedure is Vailed" by using its name as 
the Jerb in a procedure statement, the current contents of P0 through P8 are saved. Furher, data from 
the ftrst operand in the procedure statement is placed in PI; data from the second operand is placed in 
P2; and so on, up to eight operand. If no operand, or less than eight operand are specified, the 

25 parameter registers corresponding to the missing operand are set to null. In accordance with this 
arrangement, the number of operand is placed in P0, and the "called" procedure is given control. 

When control returns to the "calling" procedure from the "called" procedure, the previous 
contents of P0 through P8 are restored. Following execution of the "called" procedure, executionof the 
"calling" procedure continues. 

30 The "calling" procedure can pass along its own parameters to the "called" procedure by naning 

parameter registers as operand. The TBOL internal stack can be used to pass additional data to the 
"called" procedure, or to pass data back to the "calling" procedure. 
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There are two kind of TBOL^defined external data structures; they are partition structures and 
global structures. With regard to partition external data structures, as noted above the screens 
displayed during a test/ graphic session are called pages. As also noted, pages may be divided into 
separate areas called "partitions". Each page partition has its own predefined partition external data 
5 structure. Each partition external data structure can contain up to 256 variables for data pertaining to 
that partition. A TBOL program associated with a particular partition has access to the partition's 
external data structure and the variables it contains. However, the program cannot access another 
partition's external data structure. 

The variable in a partition external data structure are character string variables like those 
10 defined in the data section of a program. The variables within each partition external data structure 
are named &1 through &256. The DEFINE compiler directive enables the program to use meaningful 
names for these variables in the program source code. 

Partition external variables are used to hold screen field data, program flow data and 
ajJglications data. In the case of screen field data, when page and window objects are defined, the fields 

15 m|he screen partitions are assigned to partition external variables. The TBOL Object Linker resolves 

i - r 

th|jse references and at program execution time the ReceptionSystem transfers data between the screen 

fieMs and their associated partition external variables. The TBOLprogram has access to the variables, 

Off 

wHfh contain the data entered in the screen fields by the user, and the user has access to the screen 
fields of which contain the data placed in the variables by the program. 
20 For program flow data, partition external variables are used to hold the object identifiers needed 

by f;TBOL program for transferring control. These may be page object identifiers for transfer to another 
tex$| graphic screen page, or window object identifiers reeded to open a window on the current page. 
As in the case of screen field data, flow data valuesare placed in partition external variable by the TBCL 
Object Linker. 

25 Finally, for application data, partition external variables can be used to hold partition-specific 

application data such as tables of information needed by the program to process the expected screen 
field input. 

With regard to the global external data structure, the predefined global external data structure 
can contain up to 32,000 variables for TBOL system data. All TBOL programs have access to the globd 
30 external data structure and the variables it contains. The variables in a global external data structure 
are character string variables like the ones one defines in the data section of a program. The global 
external variables are named #1 through #32,000. These variables are assigned and controlled by the 
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TBOL database administrator which maintains a file of DEFINE compiler directive statements which 
assign meaningful names to the global external variables in use. In the preferred embodiment, the 
MS-DOS file specification for this file can, for example be TBOLLIB\TBOL.SYS. In this regard, the 
COPY compiler directive is used to copy TBOL.SYS into a source code input stream. Subsequent 
statements in the program source code can reference the global external system variables by using the 
meaningful names assigned by the DEFINE statements in this file. 

Examples of global external variables are: SUS_RETURN_CODE, which is assigned a return 
code value after the execution of certain TBOL program verb statements; SYS_DATE, which contains 
the current system date; and SYSJTIME, which contains the current system time. 

With regard to the TBOL program code section, as noted above, every TBOL program must 
have a code section. The code section contains the program logic which is composedof one or more 
procedures. In accordance with this arrangement, a procedure begins with the keyword PROC 
followed by an equal sign (=) and then the name of the procedure. The body of the procedure is 
ccfeposed of procedure statements, ending with the END_PROC statement. For example: 

% PROC=proc_name statement [statement..] END_PROC; 

it . 't 

w]ffere "proc_name" is an identifier; i.e. the name of the procedure, and "statement" is a TBOL 
procedure statement as described below. 

spy*; 

jjf In accordance with the invention, at program execution time, control is given to the first 
procedure in the program. This is the mainline procedure. From then on, the flow of procedure 
exfpution is controlled by the logic contained in the procedures themselves. 

H* Each procedure statement begins with a TBOL keyword called a verb. However, as noted 

El 

abgve, the name of a procedure can also act as the verb in a procedure statement, exactly as if it were 
a TOOL verb. In such case, the data in any statement operand is moved into parameter registers and 
control is passed to the other procedure. No special linkage or parameter passing conventions are 
needed. As will be appreciated by those skilled in the art, tus is a powerful feature which enables the 
application programmer to extend the language vocabulary to include his own library of application- 
oriented verb commands and commonly used procedures. 

When control is transferred to another procedure, as noted, the "called" procedure returns 
control to the "calling" procedure with a RETURN or END_PROC statement, where RETURN and 
END_PROC are TBOL verbs described more fully hereafter. Upon return, the "calling" procedure's 
parameter data, if any, is restored in the parameter registers, and program execution resumes with the 
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next statement. Recursive logic is possible by using the name of the current procedure as the verb in 
a procedure statement, thus causing the procedure to "call" itself. 

In accordance with the design of TBOL, any procedure statement may be preceded vsith one or 
more identifying labels. A label consists of an Identifier followed by a colon (:). For example: 
5 (stmt_label:...) statement 

where "stmtjabel" is an Identifier, for the statement, and "statement" is a TBOL procedure statement. 

Procedure statement labels are used for transferring control to another statement within the 
same procedure using a GOTO or GOTO_DEPENDING_ON statement (TBOL verbs described more 
fully hereafter). 

10 GOTO and or GOTO_DEPENDING__ON statement can also be used to transfer control to 

another procedure. Transfer to another procedure is done by using the target procedure name as the 
verb in a statement 

G Also in accordance with the design of TBOL, all procedural logic is constructed from statements 

Si 

degigned to execute in three basic patterns: sequential, conditional, or repetitive. In the case of a 
15 sequential pattern, the sequential program logic consists of one or more procedure statements. In the 
ca$I of a conditional pattern, the conditional program logic isconstructed using IF...THEN...ELSE and 




DEPENDING_ON key words, described more fully hereafter. Finally, in the case of a repetitive 



pattern, the repetitive program logic is constructed using WHILE...THEN key words or 
IF.^HEN...ELSE and GOTO key words also described more fully hereafter. 

20 H In accordance with the TBOL design, a procedure statement may contain operand following the 

ver£ In the case of procedure statements, there are five types of procedure statement operand; data 
names; group data names; system registers, label identifiers; and literals. In this arrangement, data 
names are the names of variables, and data name operand can be either field names; field numbers wih 
subscripts or array names with subscripts. In the case of filed names, a field name is the identifier used 

25 as the name of a variable in a data structure in the data section of the program, or the name of TBOL- 
defined variable in an external data structure. 

For field names with subscripts, a field name followed by a subscript enclosed in parentheses 
(()) refers to a following field. The subscript must be an integer number expressed as a literal or 
contained in a variable field. The subscript base isl. For example: CUST_NAME(1) refers to the field 

30 CUST.NAME, and CUST_NAME(2) refers to the field following CUST_NAME. 
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For array names with subscripts, an array name is the identifier used as the name of an array 
in a data structure in the data section of the program. An array name followed by a subscriptenclosed 
in parentheses (()), refers to an individual element in the array. The subscript must be an integer 
number expressed as a literal or contained in a variable field. The subscript base in 1, so the first 
element in an array is referenced with a subscript of 1. 

In the case of procedure statement group data name operand, the group data names are the 
names of data structures or arrays. Group data names are used in statements where the verb allows 
data structures or arrays to be treated as a single unit. For example, the TBOL MOVE verb allows the 
use of group data name operand. If the names of two arrays as group data operand are used, the 
contents of each element in the source array ismoved to the corresponding element in the destination 
array. Here the array names are specified without subscripts. However, if the names of two data 
structures as group data operand are used, the contents of each variable in the source data structure 
is S love< ^ to t ^ ie corresponding variable in the destination data structure. 

rjg With regard to system register operand, they can be either integer registers II through 18, or 
dermal registers Dl through D8, or parameter registers PI through P8. 

yj In the case of label identifiers, the label identifiers are the identifiers used as procedure 
stffement labels described above. 

£y Continuing, literal operand can be either, integer numbers, decimal numbers or character 
strings. Where the literal operand are integer numbers, the integer is composed of the digits Othrough 
9 * }J^ ere 3 ne 8 ative ^teger is to be represented, a minus sign (-) is allowed in the left-most position. 
H^vever, a decimal point is not allowed. According, the minimum value that can be represented is 
-32jf 67, and the maximum value is 32,767. Where the literal operand is a decimal number,the decimal 
number is composed of the digits 0 through 9 with a decimal pint (.) where desired. A minus sign ( - 
) is allowed in the left-most position. Thus the minimum allowable value is 
-9999999999999.99999999999999, and the maximum value is 
9999999999999.9999999999999. 

Further, where the literal operand is a character string, he character string is composed of any 
printable characters or control characters. Character strings are enclosed in single quotes ('). To induct 
a single quote character in a character string, it must be preceded with the backlash character (\). For 
example: \'. To include a new line character in a character string, the controlcharacter \n is used. For 
example; 'this causes a new line: \n'. To include binary data in acharacter string, the hex representation 
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10 



15 



20 



25 



30 



of the binary data is preceded with the backslash character (\). For example; 'this is binary 
01110111:\77\ 

The syntax of a complete TBOL program is illustrated in the following example program. 
HEADER SECTION PROGRAM program_name; 
DATA SECTION DATA 

data_structure_name-l = {1st data structure} 

variable_name_l, 

variable names 

variable_name_n; 



§ 



CO 



data structures 

data_structure_name_n= {nth data structure} 
variable_name_l, 

variable names followed by commas 

variable„name_n; 
CODE SECTION PROC proc_name_l= {mainline procedure} 



procedure statements 

IF x = x THEN EXIT: {if done,ret to:RS Sys} 
procedure statements 

END_JPROC; {end of mainline procedure} 

procedures 
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: PROC proc_name_n= {nth procedures} 

: procedure statements 

IF x = x THEN RETURN; {if done,ret to: H calling M proc} 
: procedure statements 
: END-PROC; {end of nth procedure} 

{end of program} 

In accordance with the invention, the TBOL compiler enables portability of TBOL programs. 
Specifically, the TBOL compiler is capable of generating compact data streams from the TBOL source 
code that can be interpreted by any reception system configured in accordaice with the invention, i.e., 
a personal computer running the reception system application software. For this arrangement, the 
cotapiler input file containing the TBOL source codemay have any name. For example, the extension 

SJw; 

.SHE can be used. 

^ During the compilation, three files are generated. Their names are thesame as the source code 
fil#their extensions identify their contents. For example, when the file names INPUT .SRC is ompiled 
thepbllowing files are generated by the compiler: INPUT .SYM which contains a symTBOL directory; 
INfJfUT.COD which contains the compiled code; and INPUT.LST which contains the listing. 

In order to resolve an undefined procedure, the TBOL compiler automatically search the local 
M©)OS directory TBOLLIB for a file named procname.LIB, where procname is the name of the 
unsolved procedure. IF procname.LIB is found, the compiler will automatically copy it into the 
source code stream after the program source text has ended. 

In addition to the undefined procedures facility above noted, the TBOL compiler also may be 
caused to substitute one text string for another. This accomplished by a DEFINE directive. 

Wherever the text pattern specified in operand 1 is found in the source code stream, it is 
replaced by the compiler with the text pattern specified in operand2. The syntax for the procedure is: 

DEFINE source__pattern,replacement_pattern; 
where "source_pattern" is the text in the source code which the compiler is to replace, and 
"replacement_pattern" is the text the compiler will use to replace source_pattern. 



-68- 



If source_pattern or replacement_pattern contain any blank (space) characters, thetext must be 
enclosed in single quotes Q. Further, the compiler can be made to eliminate certain text from tte input 
source stream by using a null text string for the replacement_pattern ("). 

It is to be noted that while DEFINE directives are normaly placed in the data section, they can 
5 also be placed anywhere in the source code stream. For example, if the name CUST_NUMBER has beat 
used in a TBOL application program to refer to a partition external variable named &6. The DEFINE 
statement DEFINE CUST_NUMBER,.&6 would cause the compiler to substitute &6 whenever it 
encounters CUST_NUMBER in subsequent statements. 

As a further illustration , if the words MAX and MIN are defined with numeric values, DEFUSE 
10 MAX,1279; and DEFINE MIN,500; MAX and MIN can be used throughout the program source code 
rather than the actual numeric values. If the values of MAX and MIN change in the future, only the 
DEFINE statements will need to be changed. 

Still further, the compiler can also be caused to copy source code from some other file into the 
coMpiler input source code stream. This can be accomplished with a directive entitled COPY. With the 
15 us Cpf ^ e COPY directive, the source code contained in the file specified inoperand 1 is copied into the 
soiffce code stream at the point where the COPY statement is read by the compiler. For example, the 
syrifax would be: 

5 COPY 'filename'; 

where n file_name" is the name of the filecontaining source code to be inserted in the source code steam 
20 at point of the COPY statement. In this arrangement, file_name must be enclosed in single quotes 
('),gnd filename must conform to the operating system file naming rules (in the current preferred 
emjgpdiment, those of MS-DOS). Further, the file referenced in a COPY statement must reside in the 

'i 

TBdLLIB directory on the compilation machine. In accordance with the invention th^ZOPY statement 

can be placed anywhere in the source code stream. 
25 By way of illustration, the COPY statement COPY TBOL.SYS'; causes the compiler to insert 

source text from the file TBOL.SYS. This fileis maintained by the TBOL Database Administrator, and 

contains DEFINE statements which assign meaningful names to the TBOL system variables in the 

global external data structure. 

As shown in Table 2, 25 verbs are associated with data processing; 15 with program flow; 5 wih 
30 communications; 6 with file management, 5 with screen management; 1 with object management and 

2 with program structure for a total of 59. Following is a alphabetical listing of the TBOL verbs, 

together with a description of its function and illustration of its syntax. 
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ADD 

The ADD verb adds two numbers. Specifically, the number in operand 1 is added tothe number 
in operand 2. Thus, the number in operand 1 is unchanged, while the number in operand 2 is replaced 
by the sum of the two numbers. The syntax for ADD is: 

ADD numberl,number2;, 
where numberl contains the number to be added to number2. In thisarrangement, numberl can be 
a data name; system register or literal number. As is apparent, number2 contains the second number, 
and is overlaid with the resulting sum. Number2 can be a data name or system register. 

TBOL will automatically perform data conversion when numberl is not the same data type as 
number2. Sometimes this will result in number2 having a different data type after the add operation. 
In accordance with this embodiment, fractions will be truncated after 13 decimal places, and whole 
numbers will not contain a decimal point Negative results contain a minus sign (-) in the left-most 
position. 
C AND 

Me? 

b f| The AND verb performs a logical AND function on the bits of two data fields. The logical 
product (AND) of the bits of operand 1 and operand 2 is placed in operand 2. Moving from left to right 
thqpAND is applied to the corresponding bits of each field, bit by bit, ending with the last bit of the 
shdfiter field. If the corresponding bits are 1 and 1, then the result bit is 1. If the coresponding bits are 
1 and 0, or 0 and 1, or 0 and 0, then the result bit is 0. In this arrangement, the data in operand 1 is left 

JSSK, 

unchanged, and the data in operand 2 is replaced by the result. 
H The AND syntax is: 

% AND fieldl,field2; 

whire "fieldl" contains the first data field, which canbe a data name, system register, II - 18 or PI - P8 
only, or a literal. Continuing, ,l field2 tl contains the second data fields, and the contents of field2 are 
overlaid by the result of the AND operation. Field2 can be a data name, a system register: II - 18 or PI - 
P8 only. 

As will be appreciated, the AND verb can be used to set a bit to 0. 
CLEAR 

The CLEAR verb sets one or more variables to null. The CLEAR statement may have either one 
or two operand. If only one operand is specified, it may contain the name of a field, an array or a data 
structure. If the operand contains a field name, then that field is set to null. Ifthe operand contains an 
array name, then all elements of the array are set to null. If the operand contains the name of a data 
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structure, then all fields and array elements in the data structure are set to null. If two operand are 
specified, then each operand must contain the name of a field. In this case, all fields, beginning with 
the field in operand 1 and ending with the field in operand 2, are set to null. 
The syntax for CLEAR is: 

CLEAR namel [,name2]; 

where "namel" contains the name of a field, array, or data structure to be set to null. If "name2" is 
specified, namel must contain a field name. Namel can be a data name, group data name, or system 
register PI - P8 only. Further, name2 contains the last field name of a range of fields to be set to null, 
and can be a data name, group data name, or system register PI - P8 only. 
CLOSE 

The CLOSE verb is used to close a reception system file after file processinghas been completed 
By using CLOSE, the file named in operand 1 is closed. If no operand is specified, then all open files 
are closed. The CLOSE syntax is: 
S CLOSE [filename]; 

£ 5 ]i 

w||re, "filename" contains the name of the reception system file to be closed. The file name "PRINTER" 
sp^ifies the system printer. Otherwise, the name of the file must be a valid IvB-DOS file specification; 
e.gjp [drive;][\path\]name[.extension] File name can be a data name, or system register PI - P8 only. 
Win file processing is complete, the file must be closed. 
CLOSEJAttNDOW . 

% The CLOSE WINDOW verb is used to close the open window on the base screen and, 
optfonally, open a new window by appending the partial operator _OPEN to the middle of the verb 
(as,srhown below). Specifically, by using CLOSEJVINDOW, the open window on the base screen is 
closed. If no operand is specified, program execution continues with the next statement in the progran 
which last performed an OPEN_WINDOW. If operand 1 is specified, the window whose object ID is 
contained in operand 1 is opened, and program execution continues with the first statement of the 
program associated with the newly opened window object 
The CLOSEJWINDOW syntax is: 

CLOSE.WINDOW [window-id]; 
where, "window-id" contains the object ID of anew window to be opened after closing the currently 
open window. A window-id can be a data name, system register PI - P8 only, or a literal. The 
CLOSE_WINDOW verb can only be performed by a window program; i.e., a program associated with 
a window object CLOSE_WINDOW is the method by which a window program relinqiishes control. 
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A window program can also close itself by performing one of the following verbs: NAVIGATE, 
TRIGGER JUNCTION. Although a window program cannot perform a OPEN_WINDOWoperation, 
it can use CLOSEJWINDOW to close itself and open another window. This process can continue 
through several windows. Finally, when a window program performs a CLOSE_WINDOW without 
opening a new window, program control does not work its way back through all the window 
programs. Instead, control returns to the non-window program which opened the first window. 
Program execution continues in that program with the statement following the OPEN_WINDOW 
statement. 

CONNECT 

The CONNECT verb dials a telephone number. The telephone number contained in operand 
1 is dialed. The telephone line status is returnedin the system variable SYS_ CONNECTJ5TATUS. The 
syntax for CONNECT is: 

CONNECT phone_number; 
where "phone_number" contains the telephone number to be dialed. Phone_number can be a data 
naije, system register PI - P8 only, or a literal 
Jfj DEFINE.FIELD 

The DEFINE_FIELD verb is used to define a screen field at program e>ecution time. From five 

jszss. 

to |§ven operand specify a single-line or multiple-line field within the currently active Green partition; 
ieMhe partition associated with the running program. The field is dynamically defined on the curent 
scrggn partition. 

The syntax for DEFINE FIELD is: 

'"fir ~~ * 

DEFINE_FIELD name,row,coln,width,height [,object_id [,state]]; 
where "name" is the field to receive the name of a partition external variable. When this statement is 
performed, a screen field is defined and it is assigned to a partition external variable. The partition 
external variable name is placed in the name operand. Name may be a data name, or system register 
PI -P8 only. 

Continuing "row" in the DEFINE_FIELD syntax contains the rownumber where the field starts 
The top row on the screen is row number 1. Row can be a data name, system register PI - P8, or a literal 
"Column" contains the column number where the field starts. The left-most column on the screen is 
-^column number 1. Column can be a data name, system register PI - P8 only, or a literal. In the 
DEFINE_FIELD syntax, "width" contains a number specifying how many characters each line the field 
will hold. Width can be a data name, system register PI - P8 only, or a literal. Further, "height" contain 
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a number specifying How many lines the field will have. For multiple-line fields, each field line will 
begin in the column number specified in the column operand. Height can be a data name, system 
register PI - P8 only, or a literal. 

Yet further, in the DEFINEJFIELD syntax, "objected" contains the object ID of a field post 
5 processor program that is to be associated with this field. Objected canbe a data name, system register 
PI - P8 only, or a literal. Finally, for the DEFINE_FIELD syntax "state" contains a character string which 
is to be placed in parameter register PI when the program specified in the objected operand is given 
control. State can be a data name, system register PI - P8 only, or a literal. 

In the case of the DEFINEJFIELD verb, if the object-id operand is specified, then the post 
10 processor program object is obtained only on a "commit" event; avoiding the need for a synchronous 
FETCH. Since DEFINEJFIELD defines a field only in he screen partition associated with the running 
program, a program can not define a field in some otherscreen partition with which it is not associated 
Additionally, page-level processor programs which are not associated witha particular screen partition 
dfh not use this verb. 
15 W DELETE 

DELETE is used to delete a reception system file for file processing, the file named in operand 

l?Ss deleted. The syntax for DELETE is: 

tS 

:™ DELETE [filename]; 

ighere "filename" contains the name of the reception system file to be deleted. Filename can be a data 
20 laame or system register PI - P8. Filename must be a valid operating specification. 
J DISCONNECT 

SS The DISCONNECT verb "hangs up the telephone", thus, terminating the telephone connection. 
The syntax for DISCONNECT is simply: 

DISCONNECT . 

25 DIVIDE 

The DIVIDE verb divides one number by another. The number in operand 2 is divided by the 
number in operand 1. The number in operand 1 is unchanged, however, the number in operand 2 is 
replaced by the quotient. If operand 3 is specified, the remainder is placed in operand 3. The syntax 
for DIVIDE is: 

30 DIVIDE numberl,number2 [remainder]; 

where "numberl" contains the divisor, i.e. the number to be divided into number2. Numberl can be 
a data name, system register, or literal number. Continuing, "number2" confeins the dividend; i.e., the 
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number to be divided by numberl. The contents of number2 are overlaid by the resulting quotient. 
Number2 can be a data name, or a system register. And, "remainder" is a variable or system register 
designated to hold the remainder of the divide operation. Remainder can be a data name, or a system 
register. 

5 TBOL will automatically perform data conversion when numberl is not the same data type as 

numberZ Sometimes this will result in number2 having a different data type after the divide operation 
Fractions will be truncated after 13 decimal places, while whole number will not contain a decimal 
point. Negative results will contain a minus sign (-) in the left-most position. 
DO...END 

10 The keyword DO specifies the beginning of a block of statements; the keyword END specifies 

the end of the block. A block of statements, bracketed by DO and END can be used as a clause in an 
IF or WHILE statement. In an IF statement, either the TFIEN clause or an optional ELSE clause can be 
executed, based upon the evaluation of a boolean expression. In a WHILE statement, the THEN clause 
isgexecuted repetitively until a boolean expression is false. 

15 * The syntax for DO...END is: 

W DO...block...END; 

\piere "Block" is any number of TBOL statements. As shown, the keyword DO is not followed bya 
semicolon, and the END statement requires a terminating semicolon. 
U EDIT 

jk:. _____ N 

20 'ft The EDIT verb gathers and edits data from multiple sources, then joins it together and places 
itgb the specified destination field. Data from one to six sources, beginning with operand 3, is edited 
iffaccor dance with the mask contained in operand 2. The edited data, joined together as a single 
character string is places in the output destination field specified in operand 1. 

The EDIT syntax is EDIT output,mask,source [,source...];, wheie "output" contains the name of 

25 the destination field for the edited data. After performance of the EDIT statement, the destination fieii 
will contain "sub-fields" of data; one for each source operand. Output can be a data name, ora register 
PI - P8 only. 

Continuing, "mask" contains a character string consisting of one edit specification for each 
source operand. Edit specifications are in the form: %[-][min.max]x, where "%" indicates the beginnug 
30 of an edit specification; "-" indicates left-adjustmentof the source d£a in the destination sub-field, and 
"min.max" are two numbers, separated by a decimal point, which specify the minimum aid maximum 
width of the edited data in the destination sub-field, and "x" is an alpha character which controls the 
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retrieval of data from the corresponding source operand. Further, "x" can be a "d" to indicate a digit, 
characters retrieved from the corresponding source operand are converted to integer format; or"x" can 
be an "f " to indicate floating point, characters retrieved from the corresponding source operand are 
converted to a decimal format; or an "x" can be an "s" to indicate a strirg, characters retrieved from the 
corresponding source operand are converted to character format; or an "x" can be a "c M to indicatea 
character, only one character is retrieved from the corresponding source operand, and is converted to 
character format 

Characters in mask which are not part of edit specifications are placed in output as laterals. 
Mask can be a data name, or system register PI - P8 only. 

Continuous source contains the source data to be edited. The EDIT statement may contain up 
to six source operand. Mask must contain an edit specification for each source operand specified. 
Source can be a data name, a system register, or a literal. 
n END_PROC 

"S3!' 

W The END_PROC verb identifies the last physical statement in a procedure definition. Control 
%turns to the "calling" procedure and program execution continues with the statement following the 
'^11" statement. The syntax for END.PROC is: 
J END_PROC; 

m An END_PROC statement is required as the last physical statement in every procedure. 
.Accordingly, a procedure may contain only one END_PROC statement. 

An END_PROC statement in a "called" procedure is equivalent to a RETURN statement. 
Mrther, an END_PROC statement in the highestlevel procedure of a program is equivalent to an EXIT 
statement. 

ERROR 

The ERROR verb causes the Reception System to reset. Processing resumes with a new page 
template object. Execution of the currently running program is terminated and control returns to the 
Reception System. The reception System resets itself. Program execution then resumes with the first 
statement in the program associated with the page template object specified in operand 1. 

The ERROR syntax is: 

ERROR objecMd; 

where "object Jd" contains the object ID of a page template object. After theReception System reset, 
control is transferred to the program associated with the page template object. Objected can be a data 
name, a system register PI - P8 only, or a literal. 
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The ERROR verb L used to continue a text/ graphic session when the currently running 
program encounters a condition which can only be resolved by a reset of the Reception System. 
EXIT 

The EXIT verb is used to transfer program control to the Reception System. When EXIT 
executes, the currently running program is ended. The data in operand 1 is moved to 
SYS J*ETURN_CODE, and control is returned to the Reception System. The syntax for EXIT is: 

EXIT return code; 

where "return-code" contains data to be moved to SYS_RETURN_CODE prior to transfer of control to 
the Reception System. A value of 0 indicates a normal return. A non-zero value indicates an error 
condition. Return_code can be a data name, system register, or a literal. 

The EXIT verb is the normal way to end processing in a TBOL program. In the highest level 
procedure of a program a RETURN or an END_PROC is equivalent to an EXIT. 

FETCH 

ffi The FETCH verb is used to retrieve an object from a host systemor from the Reception System 
s^-age device stage. The object specified in operand 1 is retrievedfrom its present location and made 
available in the Reception System. If operand 2 is specified, the object's data segment is placed in the 

diss. 

operand 2 field. 
^ The syntax for FETCH is: 

C FETCH objected [,field]; 

wpfere "objected" contains the object ID of the object to be located and retrieved. Object_id can bea 
d|ia name, system register PI - P8 only, or a literal. 

j~ In the FETCH syntax "field" contains the name of a field to hold the retrieved object's data 
segment. Field can be a data name, or a system register PI - P8 only. 

When an object might be required for subsequent processing, the field operand should not be 
specified in the FETCH statement. In that case, the FETCH will be an asynchronous task and the 
program will not experience a wait. The object is placed in the Reception System ready for use. The 
field operand is specified when an object is required to immediate use. Here, the FETCH is a 
synchronous task and the program may experience a wait. When the FETCH is completed, the 
program has access to the FETCHed object's data segment in the field operand. 
FILL 
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The FILL verb is used to duplicate a string of characters repeatedly withina field. The character 
string pattern contained in operand 2 is duplicated repeatedly in operand 1 until the length of opennd 
1 is equal to the number specified in operand 3. The syntax for FILL is: 

FILL output,pattern,length; 
where "output" is the name of the field to be filled with the character string specified in "pattern". 
Output can be a data name or a system register PI - P8 only, or a literal. Finally, "length" contains an 
integer number specifying the finallength of output. Length can be a data name, system register or a 
literal. 

FORMAT 

The FORMAT verb is used to transfer a string of character data into variables defined in the 
DATA section of the program. The string of character data contained in operand 1 is transferred to 
DATA section variables using destination and length specification in the format map contained in 
operand 2. The FORMAT syntax is: 

gj FORMAT source,map; 

WAfere "source" contains a string of character data to be transferred to DATA sectionvariables, and can 
b&k data name or system register PI - P8 only. 

.SR. 

Continuing, "map", on the other hand, contains aformat map consisting of a destination/lengti 
specification for each field of data to be transferred. Map is created with the MAKE_FORMAT verb 
pijSkpr to execution of the statement. 

GOTO 

qt The GOTO verb transfers control to another statement within the currently running pocedure. 
P^gram execution continues at the statement with the label identifier specified as operand 1. The 
syntax for GOTO is: 

GOTO labeMd; 

where "labeled" is a label identifier directly preceding a statement within the currently running 
procedure. A GOTO statement can be used to transfer control to another procedure. Transfer to 
another procedure is accomplished by using the target procedure name as the verb in a statement. 
GOTO_DEPENDING_ON 

The GOT_DEPENDING_ON verb transfers control to one of several other statements within the 
currently running procedure. Operand 1 contains a number, and is used asan index to select one of 
the label identifiers beginning with operand 2 in the statement. Program execution continues at the 
statement with the selected label identifier. 
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The syntax for GOTO_DEPENDING_ON is: 

GOTO_DEPENDING_ON index,label_id [,label_id...]; 
where "index" is an integer number used to select one of the label identifiers in the statement as the 
point where program execution will continue. If index contains a 1, then program ex«cution continues 
at the statement with the label identifier specified as operand 2. If index contains a 2, then program 
execution continues at the statement with the label identifier specified as operand3. And so on. If there 
is no label_id operand corresponding to the value in index, then program execution continues wth the 
statement following the GOTO_DEPENDING_ON statement. Index can be a data name or system 
register. Continuing, label Jd" is a label identifier directly peceding a statement within the currently 
running procedure. Up to 147 label_id operands may be specified in a GOTC*_DEPENDING_ON 
statement. 

A GOTO_DEPENDING_ON statement, however, cannot be used to transfer control to another 
procedure. Transfer to another procedure is done by using the target procedure name as the verb in 
abatement. 
£ IF... THEN... ELSE 

y In this verb, the keyword IF directs the flow of program execution to one of two possible paths 
d pending upon the evaluation of a boolean expression. The keyword IF is followed by a boolean 
expression. The boolean expression is always followed by a THEN clause. The THEN clause may be 
fqjUpwed by an ELSE clause. The boolean expression is evaluated to determine whether it is "true" or 
"fiifee". If the expression is true, program execution continues with the THEN clause; the ELSE clause, 
if present, is skipped. If the expression is false, the THEN clause is skipped; program execution 
cdfttinues with the statement following the clause or clauses. 

The syntax for IF...THEN...ELSE is: 

IF boolean THEN clause [ELSE clause]; 
where "boolean" is a boolean expression. Boolean can be a singfe relational expression or two or more 
relational expressions separated by the key words AND and OR. These relational expressions can be 
enclosed with parentheses, and then treated as a single relational expression separated from others wifti 
AND or OR. .They are evaluated from left to right. 

In the syntax, "clause" can be: a single statement, or a block of statements. Where clause isa 
block of statements, the block begins with the keyword DO and ends with the END verb. Further, 
Clause is always preceded by the keyword THEN or ELSE. 

INSTR 
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^N^Sr 6 rne OnSTR verb searches a character string to determine if a specific substring of characters is 
' tonfatned within it The character string in operand 1 is searched for the first occurrence of the 
character string in operand 2. If a matching string is found in operand 1, an integer numbar specifying 
its starting position is placed in operand 3. If a matching string is not found, 0 is placed in operand 3. 
The syntax for INSTR is: 

INSTR string, pattern, strt_pos; 
where "string" contains the character string to be searched. String can be a data name, system register 
PI - P8 only, or a literal. 

Continuing, "pattern" contains the character string pattern which may occur within the string 
operand, and can be a data name, system register PI - P8 only, or a literal. 

Finally, "strt_pos" is the name of the variable where the starting position (or o) is to be stored. 
Strt_pos can be a data name, or system register PI - P8 only. 
s LENGTH 

O The LENGTH verb is used to determine the length of a specified variable. An integer number 
spggifying the number of characters in operand 1 is placed in operand 2. The syntax for LENGTH is: 

W LENGTH field,length; 

wHIre "field" contains the data whose length is to be determined. Field can be a data name, system 
register PI - P8 only, or a literal. 

* Continuing, on the other hand, "length" is the name of the variable which is to contains the 
length of the field operand, and can be a data name, or a system register PI - P8 only. 

^ LINK 

■fi The LINK verb transfers control to another TBOL program. Program execution continuesat the 

'~.t. ~, 

first" statement in the program whose object ID is contained in operand 1. Up to eight parameters may 
be passed to the "called" program in operands 2-9. Control returns to the statement following the 
LINK statement when the "called" program performs an EXIT. 
The syntax for LINK is: 

LINK objecMd [parameter...]; 
where "object_id" contains the object ID of a TBOL program, and can be data name, system register PI- 
PS, only or a literal. Further, "parameter" contains parameter data for the program whose object ID is 
contained in operand 1. The contents of the parameter operand 2 through 9, if present, are placed in 
parameter registers PI through P8. The number of parameter operand is placed in PO. PO through P8 
are accessible to the "called" program. Parameter can be a data name, system register, or a literal. 
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LOOKUP 

The LOOKUP verb issued to search for an entry in a table of data containedin a character string: 
Operand 2 contains a single character string consisting of a number of logical records of equal length. 
Each record consists of a fixed-length key field and a fixed-length data field. Operand 3 contains the 
5 record length. 

Operand 1 contains a search key equal in length to the length of the key field. Operand 2 in 
searched for a record with a key field equal to operand 1. If arecord with a matching key is found, an 
integer number specifying its starting position isplaced in operand 4. If a matching record is not f ound 
0 is placed in operand 4. 
10 The syntax for LOOKUP is: 

LOOKUP schkey,table,rcd Jth,result; 
where "schkey" contains the key data of the desired record and can be a data name, system register or 
a litera. Further, "table" contains a character string consisting of a number of equal length logical 

rdibrds, and be a data name or system register PI - P8 only. Yet further, "rcd)lth M contains an integer 

OS 

15 number equal to the length of a record in a table, and can be a data name, system register, or a literal. 
Finally, "result" is the name of the field to receive the result of the search. Result can be a data name, 
org system register. 
1 MAKE_FORMAT 

s The MAKE_FORMAT verb is used to create a format map for use with the FORMAT verb. 
20 Fro|n 1 to 255 destination/ length specifications contained in operand (beginning in operand 2) are usd 

toSweate a format map which is stored in operand 1. Operand 1 can then be specified as the map 

ff-. 

operand in a FORMAT statement. 
^ The MAKE„FORMAT syntax is: 

MAKE .FORMAT map,format[,format...]; 
25 where "map" is the name of the variable which is to containthe format map created with this statement 

Map will be specified as an operand in a subsequent FORMAT statement to control the transfer ofa 

string of character data to variables. Map can be either a data name or system register PI - P8 only. 

Continuing, "format" contains a destination/ length specification for one logical field of a string of 

character data. From 1 to 255 format operand can be specified in this statement to create a format map 
30 Each format operand controls the transfer of cne logical field of data from a character string when the 

format map created in this statement is used in a subsequent FORMAT statement. In this arrangement 

format can be a data name or a system register PI - P8 only. 
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A destination/ length specification in a format operand always containsa destination field name 
The field name is followed by either one or two integer numbers controlling the length of the 
designation field data. The field name and numbers are separated by the colon character, e.g., 
destination:fix Jth:imbedjth, or destination:fixJth, or as destination::imbedJth. 
5 For this approach, "destination is a variable field name which will contain the logical field of 

data from the character string after the subsequent performance of the FORMAT verb. And, "fix Jth" 
is an integer number between 1 and 33767 specifying a fixed field length for destination. If fix Jth is 
not specified then 2 colon characters are used to separate destination from imbed Jth, showing that 
fix_lth has been omitted. In this case, the destination field length is controlled entirely by imbed Jth, 
10 which must be specified. If fix_lth is specified and imbedjth is not, then fix_lth characters will be 
transferred to destination during the subsequent performance of the FORMAT verb. Finally, if fix Jth 
is specified with imbedjth, then destination willhave a length of fix Jth after the transfer of data by 
the FORMAT verb. 

O Continuing, "imbedjth" is an integer number, either 1 or 2 which specifies length of an 
15 imbedded length field that immediately precedes the logicalfield of data in the character string. The 

ifrtbedded length field contains the length of the logical field of data immediately following. For 

Ly 

example, 1 specifies a 1-character length field and 2 specified a 2-character length field. 

^ If imbed Jth is not specified then the designation field lengthis controlled entirely by fix Jth, 
which must be specified. If imbed Jth is specified and fix Jth is not, then the number of characters 

20 ti;fnsferred to destination from the character string is controlled by the number in the one or two- 
cMracter length field which precedes the logical field of data. Ifimbedjth is specified with fix Jth, thai 
tJ^p. number of characters transferred to destination from the character string is controlled by the 
number in the one or two-character length field which precedes the logical field of data. After the 
transfer of data, if the length of destination is not equal to fix _lth,then it is either truncated, or extended 

25 with blank characters as necessary. 
MOVE 

The move verb copies data from one or more source fields into anequal number of destination 
fields. The data contained in the operand 1 data structure field (or fields) replaces the contents of the 
operand 2 data structure field (or fields). Operand 1 data remains unchanged. Normally, the moved 
30 data is converted to the data type of the destination. If the key word ABS is included as operand 3, thai 
data conversion does not take place. 

The syntax for MOVE is: 
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MOVE source,destination[, ABS]; 
where "source" is the name of the data structure containing the data to be moved, and can be a data 
name, or a group data name, or system register, or a literal. Further "destination" is the name of the 
data structure field (or fields) to receive the source data, and can be a data name, or group data name, 
5 or a system register. Finally, "ABS" is a keyword specifying an absdute move; i.e., no data conversion 
takes place. However, data residing in an integer register will always be in binary integer; and data 
residing in a decimal register will always be in internal decimal format 

If the source operand is a group data name, then the destination operand must be a group data 
name. Further, data in all of the fields contained in the source data structure or array aremoved to the 
10 corresponding fields in the destination data structure or array. 
MULTIPLY 

The MULTIPLY verb multiplies two numbers. The number in operand 2 is multiplied by the 
number in operand 1. The number in operand 1 is unchanged. The number in operand 2 is replaced 
the product of the two numbers. The syntax for MULTIPLY is: 
15 *p MULTIPLY numberl,number2; 

jj". f 

v|Kere "numberl" contains the first numberfactor for the multiply operation, and can be a data name, 
system register or literal; and "number2" contains the second number factor for the multiplyoperation. 
Fafiowing execution, the contents of number2 are overlaid with the resulting of the product Numter2 
c#n be a data name, or a system register. 
20 JF? TBOL will automatically perform data conversion when numberl is not the same data type as 

nfifnber2. Sometimes this will result in number2 having a different data type after the add operation. 
Frjfctions will be truncated after 13 decimal places,and whole numbers will not contain a decimal point 
Negative results will contain a minus sign (-) in the left-most position. 
NAVIGATE 

25 The NAVIGATE verb is used to transfer control to the TBOL program logic associated with 

different page template objects. The external effect is the display of a new screen page. Operandi 
contains either a page template object ID, or a keyword representing a navigation target page. Control 
is returned to the Reception System where the necessary objects are acquired and made ready to 
continue the videotext session at the specified new page. 

30 The syntax for NAVIGATE is: 

NAVIGATE objected; 
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where "objected" contains the object ID of a target page template object, and can be a data name, 
register PI - P8 only, or a literal. 
NOTE 

The NOTE verb returns the current position of the file pointer in a reception system file. 
Operand 1 contains the name of a file. An integer number specifying the current position of the file's 
pointer is returned in operand 2. The NOTE syntax is: 

NOTE filename,position; 

where "filename" contains the name of a reception system file. The name of the file must be a valid MS 
DOS file specification; e.g., [drive:] [\path\]name[.ex tension]. Filename can be a data name, or a systm 
register PI - P8 only. Continuing, "position" is the name of the field to receive the current position of 
the file pointer for the file specified in filename. This will be an integer number equal to the numeric 
offset from the beginning of the file; a 10 in position means the file pointer is positioned at the 10th 
character position in the file. Position can be a data name, or system register. 
5 OPEN 

y0 The OPEN verb is used to open a reception system file for file processing. The file named in 
agbrand 1 is opened for processing in the mode specified an operand 2. The syntax for OPEN is: 

f OPEN filename, INPUT:OUTPUT:I/0:APPEND:BINARY; where 

"lename" contains the name of the reception systemfile to be opened. As will be appreciated with thi 
convention, the file name PRINTER specified the system printer. Qherwise, the name of the file must 
bCa valid MS-DOS file specification; e.g.[drive:][\path\]name[.extension]. Filename can be a data 
nabie, or system register PI - P8 only. 

# Further, "INPUT" is a keyword specifying that the file is to be opened for reading only; 
"OtjTPUT" is a keyword specifying that the file is to be opened for writing only; "I/O" is a key word 
specifying that the file is to be opened for both reading and writing; "APPEND" is a keyword specifyiig 
that the file is to be opened for writing, where new data is appended to existing data; and "BINARY" 
is a keyword specifying that the file is to be opened for bothreading and writing. Where all file data 
is in binary format. 

OPEN.WINDOW 

The OPEN_WINDOW verb is used to open a window on the base screen. The window whose 
object ID is contained in operand 1 is opened. Program execution continues with the first statement of 
the program associated with the newly opened window object The syntax for OPEN_ WINDOW is: 

OPEN.WINDOW window.id; 
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where "window_id u contains the object ID of the window to be opened on the base screen, and can be 
a data name, or system register PI - P8 only or a literal. 

After performance of the OPEN_ WINDOW statement, program execution continues with the 
first statement of the window program; i.e., the program associated with the newlyopened window 
object. A window program relinquishes control by performing a CLOSE_WINDOW. Althougha 
window program cannot perform an OPEN.WINDOW, it can use CLOSE JWINDOWto close itself and 
open another window. This process can continue through seveal windows. Finally, when a window 
program performs a CLOSE_WINDOW without opening a new window, program control does not 
work its way back through all the window programs. Instead, control returns to the non-window 
program which opened the first window. Program execution continues in that program with the 
statement following the OPEN_WINDOW statement. A window program can also close itself by 
performing one of the following verbs: NAVIGATE; or TRIGCER_FUNCTION. In such cases, control 
does not return to the program which opened the window. 
£ OR 

S The OR verb performs a logical OR function on the bits of two data fields. The logical sum,(OI$ 
ofTthe bits of operand 1 and operand 2 is placed in operand 2. Moving from left to right, the OR is 

'5 s "- 

ajfplied to the corresponding bits of each field, bit by bit, ending with the last bit of theshorter field. 

yy 

. If the corresponding bits are 1 and 1, then the result bit is 1. If the corresponding bits are 1 and 

< Disks' 

0/J3r 0 and 1, then the result bit is 1. If the corresponding bits are 0 and 0, then the result bit is 0. 
*f 2 The data in operand 1 is left unchanged. The data in operand 2 is replaced by the result. 
^ The syntax for OR is: 

ORfieldl,field2; 

where "fieldl" contains the first data field, and can be a data name, or system register II - 18 or PI - P8 
only, or a literal. Further, "field2 M contains the second data field. The contents of field2are overlaid by 
the result of the OR operation. Field2 can be a data name, or system regista* II - 18 or PI - P8 only. As 
will be appreciated by those skilled in the art, the OR verb can be used to set a bit to 1. 
POINT 

The POINT verb is used to set the file pointer to a specified position in a reception system file. 
Operand 1 contains the name of a file. The file's pointer is set to the position specified by the integer 
number in operand 2. The POINT syntax is: 

POINT f ilename,position; 
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where "filename 11 contains the name of a reception system file. The name of the file must be a valid MS 
DCS file specification; e.g. [drive:][\path\]name[.extension]. File name can be a data name, or system 
register PI - P8 only. Further, "position" contains an integer number equal to the desiredposition of 
the file pointer for the file specified in filename. A 10 in position means the file pointer will be 
5 positioned at the 10th character positionin the file. Position can be a data name, or system register or 
literal. 

POP 

The POP verb transfers data from the top of the system stack to a variable field. The contents 
of operand 1 are replaced with data removed from the top of the system stack. The POP syntax is: 
10 POP field; 

where "field" is the name of the variable field to receive data from the stack, and can be a data name, 
or a system register. 

PUSH 

7f, The PUSH verb transfers data from a variable field to the top of the system stack. The data 
15 ciMtained in operand 1 is placed on the top of the system stack, "pushing down" the current contents 
oflhe stack. The contents of operand 1 remain unchanged. The PUSH syntax is: 

t PUSH field; 

wktere "field" is the name of the variable field containing data to be "pushed" on the stack, and can be 
a Hata name, or a system register, or a literal. 
20 i READ 

psis 

^ The READ verb is used to read data from a reception system file into a variable f eld. Operand 
1 d&ntains the name of a file. Data is read from the file, beginning with the charader position specified 
by the current contents of the file's pointer. Data read from tie file replaces the contents of operand 2. 
Operand 3 may be present, containing an integer number specifying the number of characters to be 
25 read. For ASCII files, data is read from the file until the first end-of-line character (ASCII 13) is 
encountered. Or, if operand 3 is present, until the number of charactersspecified in operand 3 is read. 
For binary files, operand 3 is required to specify the length of the data to be read from the file. 
The syntax for READ is: 

READ filename,input [,length]; 
30 where "filename" contains the name of a reception system file, which must be a valid MS-DOS file 
specification, e.g. 
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[drive:][\path\]name[.extension]. Filename can be a data name, or system register PI - P8 only. 
Continuing, "input" is the name of the variable field to receive data read fromthe file, and can be a data 
name, or a system register PI - P8 only. Finally, "length" contains an integer number. For ASCII files, 
length specifies the maximum number of characters to be read. For binary files, length specifies the 
5 length of the data to be read. 

As will be appreciated by those skilled in the art, in order to perform a READ operation, a file 
must first be opened as INPUT or I/O before the READ operation can take place. 

RECEIVE 

The RECEIVE verb is used to access the expected reply to a message sent previously to a host 
10 system. Operand 1 contains the message ID of a message sent previously to a host system. The 
message reply from the host replaces the contents of operand 2. The RECEIVE syntax is: 

RECEIVE msg_is,message; 
where "msg__id" contains the ;message ID of a message sent previously to a host system, and can be a 
dlfa name, or a system register PI - P8 only. Further, "message" is the name of the variable field to 
15 receive the incoming message reply, and can be a data name, or a system register PI - P8 only. 
S RELEASE 

f The RELEASE verb reclaims memory space in the reception system by deleting a block of data 
sajed previously with the SAVE verb. The block of data named in operand 1 is deleted fom memory. 

* The syntax for RELEASE is: 
20 J RELEASE blockname; 

wljere "block_name" contains a block name used in some previously performed SAVE statement,and 
caggbe a literal. 

~~ 4 REFRESH 

The REFRESH verb causes the current screen fields to receive the contents of the associated 
25 partition external variables. The contents of all fields on the current screen are replaced with the 
contents of their corresponding partition external variables. The REFRESH syntax is: 

REFRESH. 

The REFRESH operation occurs automatically whenever all programs for a given event (for example, 
commit; field end; or initial display) have finished execution. Therefore, a program should only 
30 perform a REFRESH statement if fields are updated during an event. 
RESTORE 
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The RESTORE verb is used to restore the previously saved contents of a block of variables. The 
block of data named in operand 1 replaces the contents of a block of variables, beginning with the 
variable named in operand 2. The RESTORE syntax is: 

RESTORE block_name,fieldl; 
5 where "block_name M contains a block name usai in some previously performed SAVE statement, and 
can be a literal. Further, 

"fieldl" is the name of the first field or a data structure to receive data from the block specified in 
blockjrtame. Fieldl can be a data name, or a group data name. 
RETURN 

10 The RETURN verb is used to return control to the procedure which "called" the currently 

running procedure. Execution of the currently running procedure is ended. The data in operand 1 is 
moved to SYS_RETURN_CODE, and control is returned to the procedure which "called" the currently 
running procedure. 
S The RETURN syntax is: 

WW 

15 C RETURN return-code; 

vfgere "return-code" contains data to be moved to SYS_RETURN_CODE prior to transfer of control to 

the "calling" procedure, and can be a data name, or system register, or a literal. It should be noted that 
iigrthe highest level procedure of a program, a RETURN or an END_PROC is equivalent to an EXIT. 

L SAVE 

B 

20 The SAVE verb is used to save the contents of a block of variables. Operand 1 contains a name 

L& 

tcppe assigned to the block of saved data. This name will be used later to restore the data. If operand 
2 i§ specified without operand 3, then operand 2 may contain the name of a field, an array, or a data 
structure. In this case, the contents of the field; or the contents of all the elements in the array; or the 
contents of all the fields in the data structure are saved under the name specified in operand 1. If 
25 operand 2 and operand 3 are specified, then they both must contain a field name. In this case, the 
contents of all the fields, beginning with the field in operand 1 and ending with the field in operand 2, 
are saved under the name specified in operand 1. 
The syntax for SAVE is: 

SAVE block_name,namel [,name2]; 
30 where "block__name" contains a block name to be assigned to the saved data, and will be used 
subsequently to restore the saved contents of the fields. Block_name can be a data name, system 
register PI - P8 only, or a literal. Continuing, "namel" contains the name of a field, array, or data 
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structure to be saved. If name2 is specified, namel must contain a field name. Namel can be a data 
name. Further, "name2" contains the lastfield name of a range of fields to be saved, and it can be a dafa 
name. 

SEND 

The SEND verb is used to transmit a message to a host system. The message text contained in 
operand 2 is transmitted from the reception system using a messageheader constructed from the data 
contained in operand 2. Operand 3, if present, indicates that an incoming response to the message is 
expected. The syntax for SEND is: 

SEND message [,RESPONSE:TIMEOUT]; 
where "message" contains the outgoing message text (the header data for which has been placed in 
GEVs before SEND), and can be a data name, or a system register, or a literal. "RESPONSE" is a 
keyword indicating that a response to the message is expected. "TIMEOUT" is a parameter that sets 
the number of seconds for message time-out. 

After performance of the SEND statement, the global external system variable 
S^_LAST_MSG_ID contains a message ID number assigned to the outgoing message by the Reception 
Sj|§tem. This message ID number can be used later in a RECEIVE statement, 
jj SET.ATTRIBUTE 

J: The SET_ATTRIBUTE verb is used to set or change the color and input format attributes of a 
screen field. The characteristics of the screen field expressed as operand 1 are set or changed according 
toShe specifications contained in operand 2. The syntax for SET_ATTRIBUTE is: 

C SET.ATTRIBUTE name, attrjist; 

wfibre "name" expresses the name of the field whose characteristics are to be set or changed. This is a 
partition external variable name, and if the name is expressed as a literal e.g., "SET_ATTRIBUTE 1,...", 
then this is taken to mean that the attributes of the partition external variable &1 contains the name of 
the partition external variable whose attributes are to be set by this statement. 

Further, "attrjist" i s a literal character string containing a list of key words and values 
describing the desired attributes to be assigned to the field expressed in operand 1. 

When SET_ATTRIBUTE is performed, existing field attributes remain in effect unless 
superseded by the attribute list contained in operand 2. The attribute list operand literal is inthe form: 

keyword[(values)][,keyword[(values)]...]. 

It should also be noted that where key words and their associated values are: "DISPLAY", not 
user input data can be entered in a field with this attribute; "INPUT", a field with this attribute can 
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receive user input data; "ALPHABETIC", an INPUT field with this attribute <an receive any alphabetic 
character: A through A, and blank; "ALPHANUMERIC", an "INPUT", field with this attribute can 
receive any displayable character; "NUMERIC", an INPUT field with this attribute can receive any 
numeric character: 0 through 9, ($),(,),( . ), and ( - ); "PASSWORD", an INPUT field with this 
attribute is intended for use as a password field. Any character enteredby the user is displayed in the 
field as an asterisk ( * ); "ACTION", a field with this attribute is a TBOL "action" field; "COLOR-^bg)',' 
where fg and bg are numeric values specifying the foreground and background colors of the field; 
"FORM(pattern) n , where pattern specifies the input data format for this field. Pattern may contiin "A", 
an alphabetic character of A through Z, which must be in this position; "a", an alphabetic character of 
A through Z, or a blank, which must be in this position; "N" a number character of 0 through 9, or ( $ 
)/(/)/(. ), or ( - ) which must be in this position; "n", a numeric character of 0 through 9, or ($),(, ), 
(•)>(")/ or a blank may occupy this position; "X", any displayable character which must be in this 
position; and "x", any displayable character or a blank which must be in this position. 

J? Any other character in the pattern is displayed in the field as a literal, and acts as an autoskip 
cliiracter at user input time. To include any of the pattern characters as literals in the pattern, they 
m\tst be preceded by the backslash character. For example, to include the character "A: as a literal in 
a £attern it would code as "\ A". To include the backslash character as a litera, it would code as "\\". 

m SET CURSOR 

fen* ~ 

^ The SET_CURSOR verb moves the cursor to the field specified as operand 1, itself specified as 
a fjld number. The syntax for the SET.CURSOR verb is: 
Jj SET_CURSOR [field number] 

1 SET_FUNCTION 

v The SET_FUNCTION verb changes and/ or filters a "logical function" process program. The 
syntax for SET_FUNCTION is: SET_FUNCTTON functioned, status[,program_objectjd [,state]]; where 
"function_id_ is the logical function" identifier; "statu£ is one of the following key words: "DISABLE"; 
"FILTER"; or "ENABLE". DISABLE is used to deactivate 'logical function". FILTER is used to execute 
the logic contained in program_pbject_id prior to executing the normal "logical function" process. It 
the logic contained in program_object_id returns a non-zero SYS„RETURN_CODE< the normal "logicd 
function" process will not execute, otherwise, it begins. ENABLE is used to set "logical function" to 
normal default process. 
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Continuing, in the SET_FUNCTION syntax, "program_object_jd" is the 13byte object_id of the 
TBOL program, (conditional); and "state" is data to be passed to the "logical function" program. The 
data will reside in the PI register when logic is executed, (optional). 

SORT 

5 The SORT verb is used to sort a range of variable fields into the sequence of the key contained 

in each field. Each variable field contains a record consisting of a fixed-length key field followed by a 
data field. The key field is the same length is each record. Operand 1 contains the name of the first fieH 
in the range of fields to be sorted; operand 2 contains the name of the last field. Operand3 contains an 
integer number specifying the length of the key field contained inthe beginning of each field. The fielcfc 
10 in the range specified by operand 1 and operand 2 are sorted into the sequence of the key field. 
The syntax for SORT is: 

SORT fieldl,field2,key Jath; 
where "fieldl" contains the first field name of the range of fields to be sorter, and can be a data name, 
ofSystem register PI - P8 only; "f ield2" contains the last field name of the range of fields to be sorted 
15 atiH can be a data name; or system register PI - P8 only; and "keyjath" contains an integer number 
eqjtjal to the length of the key field contained in each field in the range. Key_lath can be a data name, 
orihsystem register PI - P8 only or a literal, 
[g SOUND 

1, The SOUND verb is used to produce a sound through the reception system speaker. A sound 
20 is^groduced of the pitch specified by operand 1, for the duration specified by operand 2, If operand 1 
a£3 operand 2 are not present, values from the most recently performed SOUND statement are used. 
Tlffi SOUND syntax is: 

^ SOUND [pitch,duration]; 

where "pitch" is a numeric value in the range of 0 to 20,000 specifying the desired pitch of the sound. 
25 Pitch can be a data name, system register PI - P8, or a literal; and "duration" is a numeric value in the 
range of 0 to 65,535 specifying the desired duration of the sound in increments of .1 secords. Duration 
can be a data name, or system register PI - P8 only or literal. 
STRING 

The STRING verb joins multiple character strings together with into one character string. Up 
30 to eight character strings, beginning with the character string contained in operand 1, are joined 
together sequentially. The resulting new character string replaces the contents of operand 1. The 
STRING syntax is: 
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STRING stringl, [,string...]; 
where "stringl" is empty, or contains thecharacter string which will become the left-most portion of tie 
new character string, and a data name, or asystem register PI - P8 only; "string" is empty, or contains 
the character string to be joined behind the character strings in preceding operand, and can be a data 
name, or system register PI - P8 only or a literal. 
SUBSTR 

The SUBSTR verb is used to copy a substring of characters from a character string into a 
designated variable field. The character string containing the substring is in operand 1. Operand3 
contains an integer number equal to the positionof the first character to be copied. Operand 4 contain? 
an integer number equal to the number of characters to be copied. The specified substring is copied 
from the character string in operand 1 and replaces the contents of operand 2. 

The syntax for SUBSTR is: 

SUBSTR string,destination,strt_pos,length; 
wjjere "string" contains a character string, and can be a data name or systemregister PI - P8 only, or 
a Iteral; "destination" is the name of the variable field to receive the substring copied from the string 
ojglrand, and can be a data name, or system register PI - P8 only, "strt,pos" contains an integer numbe 
sp J cif y m S ^ position of the first character to becopied into the destination operand, and can be a dab 
njjifrie, or system register or a literal; and "length" contains an integer number specifying the number 
ofjcharacters to be copied into the destination operand, and can be a data name, or system register or 
a literal. 

'~. In accordance with this arrangement, the SUBSTR operation does not take place if: ifthe length 
opjjrand is 0, or if the strt_pos operand is greater than the length of the string operand. 
SUBTRACT 

The SUBTRACT verb subtracts one number from another. The number in operand 1 is 
subtracted from the number in operand 2. The number in operand 1 is unchanged. The number in 
operand 2 is replaced by the arithmetic difference between the two numbers. The syntax for 
SUBTRACT is: 

SUBTRACT numberl,number2; 
where "numberl" contains the number to be subtracted from number2, and can be a data name, or 
system register, or a literal; "number2" contains the second number. Asnoted, the contents of number2 
are overlaid with the resulting difference. Number2 can be a data name, or system register. 
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TBOL will automatically perform data conversion when numberl is not the same data type as 
numberZ Sometimes this will result in number2 having a different data type after the subtract 
operation. Fractions will be truncated after 13 decimal places, and whole numbers will not contain a 
decimal point. Further, negative results will contain a minus sign (-) in the left-most position. 
5 TRANSFER 

The TRANSFER verb transfers control to another TBOL program. Control however, does not 
return to the original program. Rather, program execution continues at the first statement in the 
program whose object ID is contained in operand 1. Up to eight parameters may be passed to the 
"called" program in operand 2-9. Control is transferred to the Reception System when the "called" 
10 program performs an EXIT. 

The syntax for TRANSFER is: 

TRANSFER objected [parameter...]; 
where "objected" contains the objectID of a TBOL program, and can be a data name, or system register 
PfcJ- P8 only, or a literal; "parameter" contains parameter data for the program whose object ID is 

wis' 

15 ccfitained in operand 1. The contents of the parameter operand 2 through 9, if present, are placed in 

yi 

p^ameter registers PI through P8. The number of parameter operand is placed in P0. P0 through P8 
ar^ accessible to the "called" program. Parameter can be a data name, or system register, or a literal, 
m TRIGGER FUNCTION 

" The TRIGGER_FUNCTION verb is designed to execute a "logical function". Its syntax is: 
20 % TRIGGER_FUNCTION functioned; 

it s 

wg^re "functioned" is the logical function" identifier. In accordance with the design of 
TI^GGER.FUNCTION, control may or may not be returned depending on the function requested. 
N UPPERCASE 

The UPPERCASE verb converts lowercase alphabetic characters to uppercase alphabetic 
25 characters. Lowercase alphabetic characters (a - z) inthe character string contained in operand 1 are 
converted to uppercase alphabetic characters (A - Z). The syntax for UPPERCASE is: 

UPPERCASE string; 

where "string" contains a character string, and can be a data name, or a system register PI - P8 only. 
WAIT 

30 The WAIT verb causes program control to be given to the Reception System for the number of 

seconds defined in the parameter head. Control is given to the Reception System for one "time slice" 
and then returned to the currently running program. 



-92- 



The WAIT syntax is simply: 

WAIT;seconds 

WHILE...THEN 

The key word WHEN causes a single statement or a block of statements to be executed 
repetitively while a specified boolean expression is true. The key word WHILE is followed by a booleai 
expression. The boolean expression is always followed by a THEN clause. The boolean expression is 
evaluated to determine whether it is "true" or "false". If the expression is true, the THEN clause is 
executed and the expression is evaluated again. If the expression is false, program execution continue 
with the statement following the THEN clause. 

The syntax for WHILE... THEN is: 

WHILE boolean THEN clause; 
where "boolean is a boolean expression, which can be a single relational ecpression, where a relational 
expression consists of two operands separated by a relational operator such as (=), (<>), (<), (>), (<=), 

asst. 1 

°^ s> )t or two or more relational expressions separated by the key words AND or OR. These relational 
expressions can be enclosed with parentheses, and then treated as a single relational expression 
serrated from others with and or OR. Further, they are evaluated from left to right. Continuing, with 

th^Fsyntax for WHILE.. .THEN, "clause" can be either a single statement, a block of statements, where 

SB 

thgiblock begins with the key word GO and ends with the END verb. 

^ When character strings of unequal length are compared lexicographically, the longer string is 
tngjicated to the length of the shorter string before the comparison. If the shorter string compares 
"hjjjjh", then the longer string is "lower". For example: When comparing "GG"to "H", "GG" is valued 
asdfess than"H". If the shorter string compares "low" or "equal", then the longer string is "high". For 
example: When comparing "TO" to "TOO", "TO" is less than "TOO". 

In this regard, truncation is done outside of the operand, which the operand remaining the sane 
length after the evaluation. 

WRITE 

WRITE is the verb used to write records to a file. The syntax for WRITE is: 

WRITE filename , output_area [, key]; 
where "filename" is the name of the file that the record is to be written to, and can be a field_id, 
array _jd(subscript), partition_externaHd, global„extemal_id, or aliteral; "output.area 11 is the name of 
the area from which the record will be created, and can be a field_id, array_id(subscript), 
partition_external_id or a global_external_id; and "length" specifies either the maximum number of 
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characters to be read from an ASCII file, or the length of data to be read from a binary file. The file mu* 
have been previously opened as OUTPUT, APPEND, or I/O. 
XOR 

The XOR verb performs a logical XOR function on the bits of two d£a fields. The modula-two 
5 sum (exclusive OR) or the bits of operand 1 and operand 2 is placed in operand 2 Moving from left to 
right, the XOR is applied to the corresponding bits of each field, bit by bit, ending with the last bit of 
the shorter field. If the corresponding bits are 1 and 0, or 0 and 1, then the result bit is 1. If the 
corresponding bits are 1 and 1, or 0 and 0, then the result bit is 0. The data in operand 1 is left 
unchanged. The data in operand 2 is replaced by the result. 
10 The syntax for XOR is: 

XORfieldl,field2; 

where "fieldl" contains the first data field, and can be a data name, a system register II - 18 or PI - P8 
only, or a literal; and "field2 fl contains the second data field. As in other logic operations, the contents 
of3;ield2 are overlaid by the result of the XOR operation. Field2 can be adata name, system register II - 
15 I&for PI - P8 only. 

y As will be appreciated by those skilled in the art, the XOR verb can be used to invert a bit. 
Father, any field XOR'ed with itself becomes all zeros, and, the sequence: XOR A.B; XOR B.A; XOR 
Agff; causes the contents of A and B to be exchanged. 

GLOBAL EXTERNAL SYSTEM VARIABLES 

U 

20 ig In accordance with the design of TBOL, names have been assigned to theTBOL system variables 

iryhe global external variable (GEV) data structure. The names of GEVs are assigned in DEFINE 
statements as described above and in the file TBOL.SYS. There are atotal of 32,000 GEVs. The first 256 
GEVs are reserved for the system, and the remaining 31,744 are assigned as application variables, and 
are application specific. Since system variables referenced by TBOL interpreter as global variables ard 

25 are ASCII strings, a system variable table is constructed so that reception system native code can access 
them as binary integer. An adaptation of this table from the source code file "\rs\rsk\c\sysvar.c", 
presented in more detail hereafter, is shown in Table 1. 

TABLE 1 

SYSTEM GLOBAL EXTERNAL VARIABLES 
30 System Variable Name GEV# Description 
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15 



20 



25 



Sys_rtn_code; 

Sys_api_event; 

Sys_logical_key; 

Sys_last_msg_id; 

Sys„tone_pulse; 

Sys_line_status; 

Sysjceyword; 



0001 API instr. return code. 

0002 API event: post,pre,init or sel 

0003 Current logical key. 

0004 Last message id. 

0005 Phone type pulse/ tone. 

0006 Line connection status. 

0007 Keyword flag. 
Sys_automatic_uppercase; 0008 Auto uppercase. 
Sys_scroll_increment; 0009 Scroll increment. 

10 Sys_current_field; 0010 Current field. 
Sys_date; 0011 system date. 

Sys_time; 0012 system time. 

Sys_current_page; 0013 current page. 

0014 sel object id. 

0015 nav object id. 
0016 cursor row position. 

0017 cursor col position. 
0018 user personal path table. 

0019 dial trintex phone #. 

0020 total pages in page set. 
0021 curr. page of n pages. 

0022 curr. base page object-id. 
0023 curr, window object-id. 
0024 curr. path location. 
0025 keyword list. 
Sys_current_cursor_pos; 0026 curr. cursor position. 
Sys_current_background_color;0027 curr background color. 
Sys_current_foreground_color;0028 curr foreground color. 
Sys _hardware_status; 0029 nature of hard error. 
30 Sys_nocomm; 0030 send:don't send to SI. 

Sys_um_dia_header; 0031 header unsolicited msg. 
Sys_um_message_text; 0032 text unsolicited msg. 



S$p|_selected_obj_id; 
SyS_navigate_obj_id; 
Sjg_cursor_row; 

SB, 

S||_cursor_col; 

f XFSi 

S^t-path; 
Sfs ttx phone; 
S)|t_total_pages; 
S^.SLpage_number; 
Sjli_base_obj_id; 
Sys_window_id; 
Sys_path_ptr; 
Sysjceywords; 
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Sys_ca_error_trackjnfo; 0033 error tracking data. 

Sys_assisant_current_info; 0034 curr. context info. 

Sys_screen_data_table; 0035 data table copy & file. 

Sys_ad Jist; 0036 pointer to AD list. 

5 Sys_currentJ<eyword; 0037 pointer to cur. keyword. 

Sys_previous„keyword; 0038 pointer to prev. keyword. 

Sys_guide; 0039 guide. 

Sys_previous_menu; 0040 prev menu object-id. 

Sys_previous_seen_menu; 0041 prev seen menu obj-id. 
10 Sys_scan_list; 0042 pointer to scan list. 

Sys_scan Jist_pointer; 0043 user scan list pointer. 

Sys_path_name; 0044 Pointer to path name. 

Sys_navigate_keyword; 0045 Navigate to keyword. 

Sy|_keyword_table; 0046 
15 Sy6_keyword_disp; 0047 

S|g_keyword_table_entryjength;0048 

S||_keyword_length; 0049 

SgLext_table; 0050 

S|sLdata_collect; 0051 Indicates Tracking status. 
20 Sy4_fm0_txhdr; 0052 DIA message header 

Sjg_fm0_txdid; 0053 

S^|_fm0_txrid; 0054 

Sys_fm4_txhdr; 0055 

Sys_fm4_txuseid; 0056 
25 Sys_fm4_bccorid; 0057 

Sys_fm64_txhdr; 0058 

Sys_fm64_txdata; 0059 

Sys_fm0_rxhdr; 0060 

Sys_fm4_rxhdr; 0061 
30 Sys_fm4_rxuseid; 0062 

Sys_fm4_rxcorid; 0063 

Sys_fm64_rxhdr; 0064 
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Sysjm64jrxdata; 0065 

Sys_surrogate; 0066 md 

Sys Jeave; 0067 md 

Sys^return; 0068 md 

5 Sys_int_regs; 0069 md,area for int save stack 

Sys_ttx_help_id; 0070 md,id of sys help window/ 

Sys_selector_data; 0071 md 

Sys_selector_path; 0072 md 

Sys Jogical_event; 0073 am 
10 Sys_user_id; 0074 mg/ 

Sys_help_appl; 0075 md/ 

Sys_help_hub_appl_pto; 0076 md/ 

Sys_access_key_obj_id; 0077 Iw,bi/ 

S||Lword_wrap=l ; 0078 
15 S^_messaging_status; 0079 

S]gs_version; 0080 

S||_leader_ad_id; 0081 

S$§_baud_rate; 0082 

S$s_com_port; 0083 

'saw 

20 Sji_obj_header; 0084 
Sys_session_status; 0085 

S^tbl sys_var_table [] = NA Define system var table. 
&Sys_rtn_code, INTLEN, SYSJNTJTYPE, 

&Sys_api_event, INTLEN, SYSJNTJTYPE, 

25 &Sys_logical_key, INTLEN, SYS_INT_TYPE, 
&Sys_last_msg_id, INTLEN, SYSJNTJTYPE, 
&Sys_tone_pulse, INTLEN, SYS_INT_TYPE, 

&Sys Jine_status, INTLEN, SYSJNTTYPE, 
&Sys_keyword, INTLEN, SYS_INT_TYPE, 

&Sys_automatic_uppercase, INTLEN, SYS_INT_TYPE, 
&Sys_scroll_increment, INTLEN, SYSJNTTYPE, 
&Sys_currentJield, INTLEN, SYSJNT_TYPE, 



30 
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&(unsigned int)Sys_date, 0, SYS_STR_TYPE, 
&(unsigned int)Sys_time, 0, SYS_STR_TYPE, 
&Sys_current_page, 0, SYS_INT_TYPE, 
&(unsigned int)Sys_selected_obj_id, 0, SYS_STR_TYPE, 
5 &(unsigned int)Sys_navigate_obj_id, 0, SYS_STR_TYPE, 
&Sys_cursor_row, 0, SYS_INT_TYPE, 

&Sys_cursor_col, 0, SYSJNTTYPE, 
&(unsigned int)Sys_path, 0, SYS_STR_TYPE, 
&(unsigned int)Sys_ttx_phone,0, SYS_STR_TYPE, 

10 &Sys_total_pages, INTLEN, SYS_INT_TYPE, 

&Sys_page_number, INTLEN, SYS_INT_TYPE, 
&(unsigned int)Sys_base_obj_id, 0, SYS_STR_TYPE, 
&(unsigned int)Sys_window_id, 0, SYS_STR_TYPE, 
&|fs_palh_ptr, INTLEN, SYSJNTTYPE, 

15 &(ansigned int)Sys_keywords, 0, SYS_STR_TYPE, 
&^s_current_cursor_pos, INTLEN, SYS_INT_TYPE, 
&^s_current_background_coIor,INTLEN,SYS_INT_TYPE, 
&^s„currentJoreground„color,INTLEN / SYSJNT_TYPE / 
&S2S_hardware_status, INTLEN, SYS_INT_TYPE, 

20 &S^_nocomm, INTLEN, SYS_INT_TYPE, 

&(Shsigned int)Sys_um_dia_header,0, SYS_STR_TYPE, 
&(uyisigned int)Sys„um_message_text,0 / SYSjn , RJTYPE, 
&(iinsigned int)Sys„ca_error_track_info / 0 / SYS - STR - _TYPE / 
&(unsigned intJSys^assisant^current.infoO^YS^STR.TYPE, 

25 &(unsignedint)Sys - screen_data_table / 0 / SYS_STR„TYPE, 
&(unsigned int)Sys_ad_list, 0, SYS_STR_TYPE, 
&(unsigned int)Sys_current„keyword / 0 / SYS.STR_TYPE / 
&(unsigned intJSys^previous^keyword^^YS^STR.TYPE, 
&(unsigned int)Sys_guide, 0, 5YS_STR_TYPE, 

30 &(unsigned int)Sys_previous„menu,0, SYS_STR_TYPE, 

&(uhsigned int)Sys_previous_seen_menu, 0, SYS^STRJTYPE, 
&(unsigned int)Sys_scan_list,0, SYS__STRJTYPE, 
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&(unsigned int)Sys_scan_list_pointer, 0, SYS_STR_TYPE, 
&(unsigned int)Sys_path_name, O, SYS_STR_TYPE, 
& (unsigned int)Sys_navigate_ke)?word,03YS_STR_TYPE, 
&(unsigned int)Sys_keyword_table, 0, SYS_STR_TYPE, 
5 &Sys_keyword_disp, INTLEN, SYSJNTJTYPE, 

&Sys_keyword_table_entry_length, INTLEN, SYS JNTTYPE, 
&Sys_keyword_length, INTLEN, SYSJNTJTYPE, 
&(unsigned int)Sys_ext_table,0, SYS_STR_TYPE, 
&()Sys_data_collect, 

10 &(unsigned int) Sys_fmO_txhdr, 0, SYS_STR_TYPE, 
&(unsigned int) Sys_fmO_txdid, 0, SYS_STR_TYPE, 
&(unsigned int) Sys_fmO_txrid, 0, SYS_STR_TYPE, 
&(unsigned int) Sys_fm4_txhdr, 0, SYS_STR_TYPE, 
^(unsigned int) Sys_fm4_txuseid,0, SYS_STR_TYPE, 

15 ij(unsigned int) Sys_fm4_txcorid,0, SYS_STR_TYPE, 
^(unsigned int) Sys_fm64_txhdr, 0, SYS_STR_TYPE, 
^unsigned int) Sys_fm64_txdata,0, SYS_STR_TYPE ( 
^unsigned int) SysJmO_rxhdr, 0, SYS_STR_TYPE, 
<purtsignedint).SysJm4_rxhdr, 0, SYS_STR_TYPE, 

20 ^unsigned int) Sys_fm4_rxuseid,0, SYS_STR_TYPE, 
^unsigned int) Sys Jm4_rxcorid,0, SYS_STR_TYPE, 
^unsigned int) Sys_fm64_rxhdr, 0, SYS_STR_TYPE, 
^unsigned int) Sysjm64_rxdata,0, SYS_STR_TYPE, 
&Sys_surrogate, INTLEN, SYS_INT_TYPE, 

25 &(unsigned int) Sysjeave, 0, SYS_STR_TYPE, 
&(unsigned int) Sys_return, 0, SYS_STR_TYPE, 
(^(unsigned int) Sys_int_regs,0, SYS_STR_TYPE, 
^(unsigned int) Sys_ttx_help_id, 0, SYS_STR_TYPE, 
&(unsigned int) Sys_selector_data,0, SYS_STR_TYPE, 

30 &(unsigned int) Sys_selector_path,0, SYS_STR_TYPE, 
&5ys_Iogical_event, INTLEN, SYS_INT_TYPE, 
^(unsigned int) Sys_user_id, 0, SYS_STR_TYPE, 
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10 



&Sys_help_appl, INTLEN, SYS_INT_TYPE, 

&(unsigned int) Sys_help_hub_appl_pto, 0, SYS_STR_TYPE, 
&(unsigned int) Sys_access_key_obj_id, 0, SYSJSTRJTYPE, 
&Sys_word_wrap, 1, SYSJNTTYPE, 

&(unsigned int)Sys_messagin&_status, CSYSJSTRJTYPE, 
&(unsigned int) Sys_version, 0, SYS_STR_TYPE, 
&(unsigned int) Sysjeader_adjd, 0, SYS_STR_TYPE, 
&Sys_baud_rate, INTLEN, SYS_INT_TYPE, 

&Sys_com_port, INTLEN, SYS_INT_TYPE, 

&5ys_obj_header, 0, SYS_STR_TYPE,/RDC 

&Sys_session_status, INTLEN, SYSJNTTYPE, 



15 



20 



Table 2 

TBOL VERBS BY FUNCTIONAL CATEGORY 



dDATA PROCESSING 

jjDD LOOKUP SAVE 

4AND MAKE.FORMAT SORT 
J:LEAR MOVE STRING 

^DIVIDE MULTIPLY SUBSTR 

jDIT OR SUBTRACT 

Sill pop uppercase 
jormat push xor 

Instr release 
length restore 



■ PROGRAM FLOW 
25 CLOSE.WINDOW LINK TRANSFER 

EXIT NAVIGATE TRIGGER.FUNCTION 

GOTO OPEN_ WINDOW WAIT 

GOTO_DEPENDING_ON RETURN WHILE...THEN 
IF...THEN...ELSE SET.FUNCTION SYNC.RELEASE 
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COMMUNICATIONS 
CONNECT RECEIVE 
DELETE SEND 
DISCONNECT 

5 FILE MANAGEMENT 
CLOSE OPEN 
NOTE POINT 

SCREEN MANAGEMENT 
DEFINE_FIELD SOUND 
10 SET_ATTRIBUTE REFRESH 
SET_CURSOR 

OpBTECT MANAGEMENT 
UETCH 

PROGRAM STRUCTURE 
15 PO...END END_PROC 

b 

i RECEPTION SYSTEM OPERATION 

[j*. RS 400 of computer system network 10 uses software called native code modules (to be 

Ascribed below) to enable the user to select options and functions presented on themonitor screen 414 
of personal computer 405, to execute partitioned applications and to process user created events, 

20 enabling the partitioned application to interact with interactive system 10. Through this interaction, 
the user is able to input data into fields provided as part of the display, or may individually select 
choices causing a standard or personalized page to be built (as explained below) for display on die 
monitor of personal computer 405. Such inputs will cause RS 400 to interpret events and trigger pre- 
processors or post-processors, retrieve specified objects, communicate with system components, contrd 

25 user options, cause the display of advertising on a page, open or closewindow partitions to provide 
additional navigation possibilities, and collect and report dataabout events, including certain types of 
objects processed. For example, the user may select a particular option, such as opening or closing 



READ 
WRITE 
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window partition 275, which is present on the monitor and fdlow the selection with a completion key 
stroke, such as ENTER. When the completion keystroke is made, the selection is translated into a 
logical event that triggers the execution of a post-processor, (i.e„ a partitioned application program 
object) to process the contents of the field. 

Functions supporting the user-partitioned application interface can be performed using the 
command bar 290, or its equivalent using pull down windows or anoverlapping cascade of windows. 
These functions can be implemented as part of the RS native functions or can be treated as another 
partition(s) defined for every page for which an appropriate set of supportingobjects exist and remain 
resident at RS 400. If the functions are part of RS 400, they can be altered or extended by verbs defined 
in the RS virtual machine that permit the execution of program objects to be triggered when certain 
functions are called, providing maximum flexibility. 

To explain the functions the use of a command bar is assumed Command bar 290 is shown in 
FIGS. 3a and 3b and includes a NEXT command 291, a BACK command 292, a PATH command 293, 

; -a MENU command 294, an ACTION command 295, a JUMP command 296, a HELP command 297, aid 

5jn EXIT command 298. 

y NEXT command 291 causes the next page in the current page set to be built. If the last page of 
page set has already been reached, NEXT command 291 is disabled by RS 400, avoiding the 
^presentation of an invalid option. 

^ BACK command 292 causes the previous page of the current page set to be built. If the present 
•gage is the first in the page set, BACK command 292 is disabled, since it is not a valid option. 

A filter program can be attached to both the NEXT or BACK functions to modify their implicit 
Sequential nature based upon the value of the occurrence in the object set id. 

\r PATH command 293 causes the next page to be built and displayed from a list of pages that the 
user has entered, starting from the first entry for every new session. 

MENU command 294 causes the page presenting the previous set of choices to be rebuilt. 

ACTION command 295 initiates an application dependent operation such as causing a new 
application partition to be interpreted, a window partition 275 to be opened and enables the user to 
input any information required which may result in a transaction or selection of another window or 
page. 

JUMP command 296 causes window partition 275 to be opened, allowing the user to inputa 
keyword or to specify one from an index that may be selected for display. 



-102- 



HELP command 297 causes a new application partition to be interpreted such as a HELP 
window pertaining to where the cursor is positioned to be displayed in order to assist the user 
regarding the present page, a particular partition, or a field in a page element. 

EXIT command 298 causes a LOGOFF page template object (PTO) to be built, and a page logof 
sequence to be presented at RS 400 monitor screen 414. 

NAVIGATION INTERFACE 

Continuing, as a further feature, the method aspect of the invention includes an improved 
procedure for searching and retrieving applications from the store of applications distributed 
throughout network 10; e.g., server 205, cache/ concentrator 302 and RS 400. More specifically, the 
procedure features use of pre-created search taUes which represent subsets of the information on the 
network arranged with reference to the page template objects (PTO) and object-ids of the available 
applications so that in accordance with the procedure, the relevant tables and associied objects can be 
provided to and searched at the requesting RS 400 without need to search the entire store of 
applications on the network. As will be appreciated, this reduces the demand on the server 205 for 
Seating and retrieving applications for display at monitor 412. 

i 3 v 

j* In conventional time-sharing networks that support large conventional databases, the host 
Seceives user requests for data records; locates them; and transmits them back to the users. 
Accordingly, the host is obliged to undertake the data processing necessary to isolate and supply the 
^quested information. And, as noted earlier, where large numbers of users are to be served, the maiy 
pser requests can bottleneck at the host, taxing resources and leading to response slowdown. 
% Further, users have experienced difficulty insearching data bases maintained on conventional 
time-sharing networks. For example, difficulties have resulted from the complex and varied way 
previously known database suppliers have organized and presented their information. Particularly, 
some database providers require searching be done only in selected fields of the data base, thus 
requiring the user to be fully familiar with the record structure. Others have organized their diabases 
on hierarchial structures which require the user understand the way the records are grouped. Still 
further, yet other database suppliers rely upon keyword indices to faciitate searching of their records, 
thus requiring the user to be knowledgeable regarding the particular keywords used by the database 
provider. 

The method aspect of the present invention, however, serves to avoid such difficulties. In the 
preferred embodiment, the invention includes procedures for creating preliminary searches which 
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represent subsets of the network applications users are believed likely to investigate. Particularly, in 
accordance with these procedures, for the active applications available on network 10, a library of table 
is prepared, and maintained within each of which a plurality of so called "keywords" are provided that 
are correlated with page template objects and object-ids of the entry screen (typically the first screen) 
for the respective application. In the preferred embodiment, approximately 1,000 tablesare used, each 
having approximately 10 to 20 keywords arranged in alphabetical order to abstract the applications on 
the network. Further, the object-id for each table is associated with a code in the form of a character 
string mnemonic which is arranged in a set of alphabetically sequenced mnemonics termed the 
sequence set so that on entry of a character string at an RS 400, the object-id for the relevant keyword 
table can be obtained from the sequence set. Once the table object-id is identified, the keyword table 
corresponding to the desired subset of the objects and associated applications can then be obtained frcm 
network 10. Subsequently the table can be presented to the user's RS 400, where the RS400 can provide 
the data processing required to present the potentially relevant keywords, objects and associated 

i3pP^ ca tions to the user for further review and determination as to whether more searching is required 

fft 

jjVs will be appreciated, this procedure reduces demand on server 205 and thereby permits it to be less 
Complex and costly, and further, reduces the likelihood of host overtaxing that may cause network 
Jesponse slowdown. 

^ As a further feature of this procedure, the library of keywords and their associated PTOs and 
pbjects may be generated by a plurality of operations which appear at the user's screen as different 
'#arch techniques. This permits the user to select a search technique heis most comfortable with, thus 
Expediting his inquiry. 

J More particularly, in accordance with the invention, the user is allowed to invoke the proceduE 
by calling up a variety of operations. The various operations have different names and seemingly 
present different search strategies. Specifically, the user may invoke the procedure by initiatinga 
"Jump" command at RS 400. Thereafter, in connection with the Jump operation, the user, when 
prompted, may enter a word of the user's choosing at monitor screen 414 relating to thematter he is 
interested in locating; i.e., a subject matter seaich of the network applications. Additionally, the users 
may invoke the procedure by alternatively calling up an operation termed "Index" with selection of tfe 
Index command. When selected, the Index command presents the user with an alphabetical listing of 
keywords from the tables noted above which the user can select from; i.e., an alphabetical searctof the 
network applications. Further, the user may evoke the procedure by initiating an operation termed 
"Guide." By selecting the Guide command, the user is provided with a series of graphic displays that 
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presents a physical description of the network applications; e.g., department floor plan for a store the 
user may be electronically shopping in. Still furher, the user may invoke the procedures by initiating 
an operation termed "Directory." By selecting the Directory command, the user is presented with the 
applications available on the network as a series of hierarchial menus which present the content of the 
network information in commonly understood categories. Finally, the usermay invoke the procedure 
by selecting the "Path" command, which accesses a list of keywords the user has previously selected; 
i.e., a personally tailored form of the Index command described above. As described hereafter, Path 
further includes a Viewpath operation whichpermits the user to visually access and manage the Path 
list of keywords. In preferred form, where the user has not selected a list of personalized keywords, 
a default set is provided which includes a predetermined list and associated applications deemed by 
network 10 as likely to be of interest to the user. 

In accordance with the invention, this ability to convert these apparently different search 
strategies in a single procedure for accessing pre-created library tables is accomplished by translating 
ghe procedural elements of the different search techniques into a single set of procedures that will 

rJLT 

produce a mnemonic; i.e., code word, which can first be searhed at the sequence set, described above 
m identify the object-id for the appropriatelibrary table and, thereafter, enable access of the appropriate 
Jble to permit selection of the desired keyword and associated PTOand object-ids. That is to say, the 
jjjception system native code simply relates the user-entered character string, alphabetical range, 
.category, or list item of respectively, "Jump", "Index", "Directory", or "Path" to the table codes through 
|ie sequence set, so that the appropriate table can be provided to the reception system and application 
Ijfeyword selected. Thus, while the search techniques may appear different to the user, and in fact 
gcommodate the user's preferences and sophistication level, they nonetheless invoke the same efficieit 
procedure of relying upon pre-created searches which identify related application PTOsand object-ids 
so that the table and objects may be collected and presented at the user's RS 400 where they can be 
processed, thereby relieving server 205. 

In preferred form, however, in order to enhance presentation speed the Guide operation is 
specially configured. Rather than relating the keyword mnemonicto a sequence set to identify the tabfe 
object-id and range of keywords corresponding to the entry PTO and associated object-ids, the Guide 
operation presents a series of overlapping windows that physically describe the "store" in which 
shopping is being conducted or the "building" from which information is being provided. The 
successive windows increase in degree of detail, with the final window presenting a listingof relevant 
keywords. Further, the PTO and object-ids for the application entry screen are direcdy related to the 
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graphic presentation of the keywords. This eliminates the need to provide variable fields in the 
windows for each of the keywords and enables the entry screen to be correlated directly with the 
window graphic. As will be appreciated, this reduces the number of objects that would otherwise be 
required to be staged at RS 400 to support pretention of the keyword listing at monitor sccen 414, and 
thus speeds network response. 

A more detailed understanding of the procedure may be had upon a reading of the following 
description and review of accompanying FIGS. 2, 3a and particularly FIG. 11 which presents a flow 
diagram for the Jump sequence of the search procedure. 

To select a particular partitioned application from among thousands of such applications 
residing either at the RS 400 or within delivery system 20, the present invention avoids the need for a 
user to know or understand, prior to a search, the organization of such partitioned applications and tie 
query techniques necessary to access them This is accomplished using a collection of related 
commands, as described below. 
C The Jump command 296 as seen in FIG. 3a, can be selected, by the user from command bar 290. 

J When Jump command 296 is selected, a window partition 275 is opened. In window 275, the user is 
Ul presented and may select from a variety of displayed options that include among otters, the Directory 
^command, the Index command, and the Guide command, which when selected, have the effect noted 
W above. Additionally, the user can select a command termed Viewpath which will presents the 
„ keywords that currently make up the list of keywords associated with the user's Path command, and 
Jfrom which list the user can select a desired keyword. Still further, and with reference FIG. 11, which 
i^shows the sequence where a user offers a term to identify a subject of interest, the user may entera 
^keyword at display field 270 within window partition 275 as a"best guess" of the mnemonic character 
String that is assigned to a partitioned application the user desires (e.g., the user may inputsuch english 
words as "news," "petfood," "games," etcetera). Where the user enters a character string it isdisplayed 
in field 270, and then searched by RS 400 native code (discussed below) against the sequence sets abo\e 
noted to identify the object-id for the appropriate table of keywords (not shown) that RS 400 may 
request from host 205. While as noted above, a table may include 10 to 20 keywords, in the preferred 
embodiment, for the sake of speed and convenience, a typical keyword table includes approximately 
12 keywords. 

If the string entered by the user matches a keyword existing on one of the keyword tables, and 
is thus associated with a specific PTO, RS 400 fetches and displays associated obpcts of the partitioned 



-106- 




applications and builds the entry page in accordance with thepage composition dictated by the target 
FTO. 

If the string entered by the user does not match a specific keyword, RS 400 presents the user 
with the option of displaying the table of keywords approximating the specific keyword. The 
5 approximate keywords are presented as initialized, cursorable selector fields of the type provided in 
connection with a Index command. Theuser may then move the cursor to the nearest approximation 
of the mnemonic he originally selected, and trigger navigation to the PTO associated with that 
keyword, navigation being as described hereafter in connection with the RS 400 native code. 

If, after selecting the Jump command, the user selects the Index command, RS 400 will retrieve 
10 the keyword table residing at RS 400, and will again build a page with initialized, cursorable fields of 
keywords. The table fetched upon invoking the Index command will be comprised of alphabetic 
keywords that occur within the range of the keywords associated wih the page template object (PTO) 
from which the user invoked the Index command. As discussed above, the user may select to navigafe 
to any of this range of PTOs by selecting therelevant keyword from the display. Alternatively, the user 
15 W can, thereafter, select another range of alphabetical keywords by entering an appropriate character 
yy; string in a screen field provided or move forward or , backward in the collection by selecting the 
^corresponding option. 

03 By selecting the Directory command, RS 400can be caused to fetch a table of keywords, grouped 

™by categories, to which the PTO of the current partitioned application (as specified by the object set fieH 
20 D630 of the current PEO) belongs. Particularly, by selecting the Directory command, RS 400, is causes 
flto displays a series of screens each of which contains alphabetically arranged general subject categorie 
^f rom which the user may select. Following selection of a category, a series of keywords associated wih 
\the specified category are displayed in further screens together with descriptive statements about the 
application associated with the keywords. Thereafter, the user can, in the mannerpreviously discussed 
25 with regard to the Index command, select from and navigate to the PTOs of keywords which are related 
to the present page set by subject. 

The Guide command provides a navigation method related to a hierarchical organization of 
applications provided on network 10, and are described by a series of sequentially presented overlayiig 
windows of a type known in the art, each of which presents an increasing degree of detail fora 
30 particular subject area, terminating in a final window that gives keywords associated withthe relevant 
applications. The Guide command makes use of the keyword segment which descrbes the location of 
the PTO in a hierarchy (referred to, in the preferred embodiment, as the "BFD," or 
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Building-Hoor-Department) as weU as an assorted keyword character string. The BFD describes the 
set of menus that are to be displayed on the screen as the sequence of pop-up windows. The Guide 
command may be invoked by requesting it from the Jump window described above, or by selecting tie 
Menu command on Command Bar 290. As noted above, in the case of the Guide command, the PTO 
and object-ids for the application entry screen are directly associated with the graphic of the keyword 
presented in the final pop-up window. This enables direct access of the application entry screen 
without need to access the sequence set and keyword table, and thus, reduces response time by 
reducing the number of objects that must be processed at RS 400. 

Activation of the Path command accesses the user's list ofpre-selected keywords without their 
display, and permits the user to step through the list viewing the respective applications by Epeatedly 
invoking the Path command. As will be appreciated, the user can set a priority or selecting keywords 
and viewing their associated applications by virtue of where on the list the user places the keywords. 
More specifically, if the user has several application rf particular interest; e.g., news, weather, etc., the 
guser can place them at the top of the list, and quickly step through them with the Path command. 
15 further, the user can view and randomly access the keywords of his list with the Viewpath operation 
Wnoted above. On activation of Viewpath, the user's Path keywords are displayed and the user can 
^cursor through them in a conventional mannerto select a desired one. Further, the user can amend the 
gist as desired by changing the keywords on the list and/or adjusting their relative position. This is 
, readily accomplished by enteringthe amendments to the list presented at the screen 414 with a series 
amendment options presented in a conventional fashion with the list. As noted, the list may be 
personally selected by the user in the manner described, or created as a default by network 10. 
3 Collectively, the Jump command, Index command, Directory coirmand, Guide command, and 
~^Path command as described enable the user to quickly and easily ascertain the "location" of either the 
partitioned application presently displayed or the "location" of a desired partitioned application. 
25 "Location," as used in reference to the preferred embodiment of the invention, means the specific 
relationships that a particular partitioned application bears to other such applications, and the method 
for selecting particular partitioned applications from such relationships. The techniques for querying 
a database of objects, embodied in the present invention, is an advance over theprior art, insofar as no 
foreknowledge of either database structure or query technique or syntax is necessary, the structure and 
search techniques being made manifest to the user in the course of use of the commands. 

RS APPLICATION PROTOCOL 
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RS protocol defines the way the RS supports user application conversation (input and output) 
and the way RS 400 processes a partitioned application. Partitioned applications are constructed 
knowing that this protocol will be supported unless modified by the application. The protocol is 
illustrated FIG. 6. The boxes in FIG. 6 identify processing states that the RS 400 passes through and the 
5 arrows indicate the transitions permitted between the various states and are annotated with the rea©n 
for the transition. 

The various states are: (A) Initialize RS, (B) Process Objects, (C) Interpretively Execute Pre- 
processors, (D) Wait for Event, (E) Process Event, and (F) Interpretively Execute Function Extension 
and/ or Post-processors. 

10 The transitions between states are: (la) Logon Page Template Object Identification (PTCVid), (11) 

Object Identification, (2) Trigger Program Object identification (PO-id) & return, (3) Page Partition 
Template (PPT) or Window Stack Processing complete, (4) EventOccurrence, and (5) Trigger PO-id and 
Return. 

q Transition (la) from Initialize RS (A) to Process Objects (B) occurs when an initialization routua 
15 passes the object-id of the logon PTO to object interpreter 435, when the service is first invoked. 
^Transition (lb) from Process Event (E) to Process Objects (B) occurs whenever a navigation event cause 
^ new page template object identification (PTO-id) to be passed to object interpreter 435; or whena 
fflypen window event (verb or function key)occurs passing a window object-id to the object interpreter 
f435; or a close window event (verb or function key) occurs causing he current top-most window to be 
20 Qlosed. 

U While in the process object state, object interpreter 435 will request any objects that are identified 
M|y external references in call segments. Objects are processed by parsing and interpreting the object 

hi: Z 
•ssz 

^fnd its segments according to the specific object architecture. As object interpreter 435 processes 
objects, it builds a linked list structure called a page processing table (PPT), shewn in FIG. 10, to reflect 

25 the structure of the page, each page partition, Page Element Objects (PEOs) required, program objects 
(POs) required and each window object (WO) that could be called. Object interpreter 435 requests all 
objects required to build a page except objects that could be called as the result of some event, such as 
a HELP window object. 

Transition (2) from Process Objects (B) to Interpretively Execute Pre-processors (Q occurs when 

30 the object interpreter 435 determines that a pre-processor is to be triggered. Object processor 436 then 
passes the object-id of the program object to the TBOL interpreter 438. TBOL interpreter 438 uses the 
RS virtual machine to interpretively execute the program object. The PO can represent either a selecbr 
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or an initializer. When execution is complete, a transition automatically occurs back b Process Objects 
(B). 

Selectors are used to dynamically link andload other objects such as PEOs or other PDOs based 
upon parameters that they are passed when they are called. Such parameters are specified in call 
5 segments or selector segments. This feature enables RS 400 to conditionally deliver information to the 
user base upon predetermined parameters, such as his personal demographics or bcale. For example, 
the parameters specified may be the transaction codes required to retrieve the user's age, sex, and 
personal interest codes from records contained in user profiles storedat the switch/ file server layer 20Q 
Initializers are used to set up the application processing environment for a partitioned 
10 application and determine what events RS 400 may respond to and what the action will be. 

Transition (3) from Process Objects (B) to Wait for Event (D) occurs whenobject interpreter 435 
is finished processing objects associated with the page currently being built or opening or closinga 
window on a page. In the Wait for Event state (D), an input manager, which in the preferred form 
5 shown includes keyboard manager 434 seen in FIG. 8, accepts user inputs. Allkeystrokes are mapped 

-"Jar 

15 from their physical codes to logical keystrokes by the Keyboard Manager 434 representing keystrokes 
recognized by the RS virtual machine, 

jp When the cursor is located in a field of a page element, keystrokes are mapped to the field and 

:£ the partitioned external variable (PEV) specified in the page element object (PEO) field definition 

s segment by the cooperative action of keyboard manager, 434 and display manager 461. Certain inputs 

20 such as RETURN or mouse clicks in particular fields, are mapped to logical events by keyboard 

H manager 434, which are called completion (or commit) events. Completion events signify the 

£ j » 

completion of some selection or specification process associated with the partitioned application and 
\ s trigger a partition level and/ or page level post-processor to process the M action"parameters associated 
with the user's selection and commit event. 

25 Such parameters are associated with each possible choice or input, and are set ip by the earlier 

interpretive execution of an initializer pre-processor in state (C). Panmeters usually specify actions to 
perform a calculation such as the balance due on an order of several items with various prices using 
sales tax for the user's location, navigate to PTO-id, open window WO-id or close window. Actions 
parameters that involve the specification of a page or window object will result intransition (lb) to the 

30 Process Objects (B) state after the post-processor is invoked as explained below. 

Function keys are used to specify one or more functions which are caled when the user strikes 
these keys. Function keys can include the occurrence of logical events, as explained above. 
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Additionally, certain functions may be "filtered", that is, extended or altered by SET.FUNCTION or 
TRIGGER_FUNCTION verbs recognized by the RS virtual machine. Function keys cause the PO 
specified as a parameter of the verb to be interpretively executed whenever that function is called. 
Applications use this technique to modify or extend the functions provided by the RS. 

Transition (5) from Process Event (E) to Interpretively Execute Pre-processors (F) occurs when 
Process Event State determines mat a post-processor or function extension PDO is to be triggered. The 
id of the program object is then passed to the TBOL interpreter 438. The TBOL interpreter 438 uses the 
RS virtual machine to interpretively execute the PO. When execution is complete a transition 
automatically occurs back to Process Event (E). 



10 RECEPTION SYSTEM SOFTWARE 

The reception system 400 software is the interface between the user of personal computer 405 
2 and interactive network 10. The object of reception system software is to irunimize mainframe 
.£ processing, minimize transmission across the network, and support application extendibility and 
J*; portability. 

15 £ RS 400 software is composed of several layers,as shown in FIG. 7. It includes external software 

g 451, which is composed of elements well known to the at such as device drivers, the native operating 
^ systems; i.e., MS-DOS, machine-specific assembler functions (in the preferred embodiment; e.g., CRC 
I error checking), and "C" runtime library functions; native software 420; and partitioned applications 
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h Again with reference to FIG. 7, native software 420 is compiled from the "C" language intoa 

^ target machine-specific executable, and is composed of two components: the service software 430 and 
the operating environment 450. Operating environment 450 is comprised of the Logical Operating 
System 432, or LOS; and a multitasker 433. Service software 430 provides functions specific to 
providing interaction between the user and interactive network 10, while the operating environment 
450 provides pseudo multitasking and access to local physical resources in supprt of service software 
430. Both layers of native software 420 contain kernel, or device independent functions 430 and 432, 
and machine-specific or device dependent functions 433. All device dependence are in code resident 
at RS 400, and are limited to implementing only those functions that are not common across machine 
types, to enable interactive network 10 to provide a single data stream to all makes of personal 
computer which are of the IBM or IBM compatible type. Source code for the native software 420 is 
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included in parent application serial number 388,156 now issued as US. patent , the conents of which 
patent are incorporated herein by reference. Those interested in a more detailed description of the 
reception system software may refer to the source code provided in the referenced patent 

Service software 430 is comprised of modules, which are device-independent software 
components that together obtain, interpret and store partitioned applications existing as a coUection 
of objects. The functions performed by, and the relationship between, the service software 450 module 
is shown in FIG. 8 and discussed further below. 

Through facilities provided by LOS 432 and multitasker 433, here called collectively operating 
environment 450, device-independent multitasking and access to local machine resources, such as 
multitasking, timers, buffer management, dynamic memory management, file storage and access, 
keyboard and mouse input, and printer output are provided. The operating environment 450 manages 
communication and synchronization of service software 430, by supporting a request/response 
protocol and managing the interface between the native software 420 and external software 437. 

Applications software layer 410 consists of programs and data written in an interpretive 
^language, "TRINTEX Basic Object Language" or "TBOL," described above. TBOL was written 
^specifically for use in RS 400 and interacthe network 10 to facilitate videotext-specific commands and 
yiachieve machine-independent compiling. TBOL is constructed as objects, which in interaction with oh 
^another comprise partitioned applications. 

y* RS native software 420 provides a virtual machine interface for partitioned applications, such 
Qthat all objects comprising partitioned applications "see" the same machine. RS native software 
^provides support for the following functions: (1) keyboard and mouse input; (2) text and graphics 
gdisplay; (3) application interpretation; (4) application database management; (5) local application 

jjft 

£$torage; (6) network and link level communications; (7) user activitydata collection; and (8) advertising 
management. 

With reference to FIG. 8, service software 430 is comprised of the following modules: start-up 
(not shown); keyboard manger 434; object interpreter 435; TBOLinterpreter 438; object storage facility 
439; display manager 461; data collection manager 441; ad manager 442; object/ communications 
manager interface 443; link communications manager 444; and 6tal error manager 469. Each of these 
modules has responsibility for managing a different aspect of RS 400. 

Startup reads RS 400 customization options into RAM, including modem, device driver and 
telephone number options, from the file CONFIG.SM. Startup invokes allRS 400 component startup 
functions, including navigation to the first page, a logon screen display containing fields initialized to 
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accept the user's id and password. Since Startup is invoked only at initialization, for simplicity, it has 
not been shown in FIG. 8. 

The principal function of keyboard manger 434 is to translate personal computer dependent 
physical input into a consistent set of logical keys and to invoke processors associated with these keys. 
5 Depending on the LOS key, and the associated function attached to it,navigation, opening of windows 
and initiation of filter or post-processor TBOL programs may occur as the result input events handled 
by the keyboard manger 434. In addition, keyboard manger 434 determines inter and intra field cursa 
movement, and coordinates the display of field text and cursor entered by the user with display 
manager 461, and sends information regarding such inputs to data collection manager 441. 
10 Object interpreter 435 is responsible for building and recursively processing a table called the 

"Page Processing Table," or PPT. Object interpreter 435 also manages the opening and closing of 
windows at the current page. Object interpreter 435 is implemented as twosub-components: the object 
processor 436 and object scanner 437. 
p Object processor 436 provides an interface to keyboard manger 434 for navigation to new pages> 
15 ^and for opening and closing windows in the current page. Object processor 436 makes a request to 
yjpbject storage facility 439 for a page template object (PTO) or window object (WO), as requested by 
keyboard manger 434, and for objects and their segments which comprise thePTO or WO returned by 
Cflobject storage facility 439 to object processor 436. Based on the particular segments comprising the 
^bbject(s) making up the new PTO or WO, object processor 436 builds or adds to the page processing 
20 Ciable (PPT), which is an internal, linked list, global data structure reflecting the structure of the page 
ypx page format object (PFO), each page partition or page element object (PEO), and program objects 
^POs) required and each window object (WO) that could be called. Objects are processed by parsing 
^and interpreting each object and its segment(s) according to their particular structure as formalized in 
the data object architecture (DOA). While in the process object state, (state "B" of FIG. 6), object 
25 processor 436 will request any objects specified by the PTO that are identified by external references 
in call segments (e.g. field level program call 518, page element selector call 524, page format call 526 
program call 532, page element call 522 segments) of such objects, and will, through arequest to TBOL 
interpreter 438, fire initializers and selectors contained in program data segmentsof all PTO constituent 
program objects, at the page, element, and field levels. Object processor 436 requests all objects 
30 required to build a page, except objects that could only be called as the resultof some event external 
to the current partitioned application, such as a HELP windcw object. When in the course of building 
or adding to the PPT and opening/ closing WOs, object processor encounters a call to an " ADSLOT" 
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object id, the next advertising object id at ad manager 442 is fetched, and the identified advertising 
object is retrieved either locally, if available, or otherwise from the network, so that the presentation 
data for the advertising can be sent to display manager 461 along with the rest of the presertation data 
for the other objects to enable display to the user. Object processor 436 also passes to data collection 
5 manager 441 all object ids that were requested and object ids that were viewed. Upon completion of 
page or window processing, object processor 436 enters the wait for eventstate, and control is returned 
to keyboard manger 434. 

The second component of object interpreter 435, object scanner 437,provides a file-like interface 
shared with object storage facility 439, to objects currently in use at RS 400, to enable object processor 
10 436 to maintain and update the PPT. Through facilities providedby object scanner 437, object processor 
recursively constructs a page or window in the requested or current partitioned application, 
respectively. 

Object storage facility 439 provides an interface through which object interpreter 435 and TBCL 
f:= 4nterpreter 438 either synchronously request (using the TBOL verb operator "GET") objects without 

15 CSwhich processing in either module cannot continue, or asynchronously request (using the TBOL verb 
y operator "FETCH") objects in anticipation of later use. Object storage facility 439 Eturns the requested 
^objects to the requesting module once retrieved from either local store 440 or interactive network 10. 
^Through control structures shared with the object scanner 437, object storage facility determines 
Whether the requested object resides locally, and if not, makes an attempt to obtain it from interactive 

20 flietwork 10 through interaction with link communications manager 444 via object/ communications 
s jnanager interface 443. 

ft* When objects are requested from object storage facility 439,only the latest version of the object 
^vyill be provided to guarantee currency of information to the user. Object storage facility 439 assures 
currency by requesting version verification from network 10 for those objects which are available locaty 
25 and by requesting objects which are not locally available from delivery system 20 where currency is 
maintained. 

Version verification increases response time. Therefore, not all objects locally available are 
version checked each time they are requested. Typically, objects are checkedonly the first time they 
are requested during a user session. However, there are occasions, as for example in the case of object 
30 relating to news applications, where currency is always checked to asstue integrity of the information. 

The frequency with which the currency of objects is checked depends on factors such as the 
frequency of updating of the objects. For example, objects that are designated as ultrastable in a storage 
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control parameter in the header of the object are never version checked unless a special \ersion control 
object sent to the RS as part of logon indicates that all such objects must be version checked. Object 
storage facility 439 marks all object entries with such a stability category in all directories indicating thi 
they must be version checked the next time they are requested. 
5 Object storage facility 439 manages objects locally in local store 440, comprised of a cache 

(segmented between available RAM and a fixed sizedisk file), and stage (fixed size disk file). Ram and 
disk cached objects are retained only during user sessions, while objects stored in the stage file are 
retained between sessions. The storage control field, located in the header portion of an object, 
described more fully hereafter as the object "storage candidacy", indicates whether the object is 

10 stageable, cacheable or trashable. 

Stageable objects must not be subject to frequent change or update. They a*e retained between 
user sessions on the system, provided storage space is available and the object has not discarded by a 
least-recently-used (LRU) algorithm of a conventional type; e.g., see Operating System Theory , by 
□Coffman, Jr. and Denning, Prentice Hall Publishers, New York, 1973, which in accordance with the 

15 ^invention, operates in combination with the storage candidacy value to determine the object storage 

'{KB* 

yipriority, thus rendering the stage self<onfiguringas described more fully hereafter. Over time, the Self- 
Li: 

^configuring stage will have the effect of retaining within local disk storage those objects whih the user 

■^has accessed most often. The objects retained locally are thus optimized to each individual user's usagp 

fCJC 

g of the applications in the system. Response time to such objects is optimized since they need not be 
20 "^retrieved from the interactive computer system. 

feA Cacheable objects can be retained during the current user session, but cannot be retained 

¥£'• 

^between sessions. These objects usually have a moderate update frequency. Object storage facility 459 
^retains objects in the cache according to the LRU storage retention algorithm. Object storagefacility 439 
uses the LRU algorithm to ensure that objects that are least frequently used forfeit their storage to 
25 objects that are more frequently used. 

Trashable objects can be retained only while the user is in the context of the partitioned 
application in which the object was requested. Trashable objects usually have a very high update 
frequency and must not be retained to ensure that the user has access to the most current data. 

More particularly and, as noted above, in order to render a public informational and 
30 transactional network of the type considered here attractive, the network must be both economical to 
use and fast. That is to say, the network must supply information and transactional support to the usff 
at minimal costs and with a minimal response time. In accordance with the present invention, these 
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objectives are sought to be achieved by locating as many information and transactional suppot objects 
which the user is likely to request, as close to the user as possible; i.e., primarily at the user's RS 400 ard 
secondarily at delivery system 20. In this way, the user will be able to access objects required to support 
a desired application with minimal intervention of delivery system 20, thus reducing the cost of the 
session and speeding the response time. 

However, the number of objects that can be maintained at RS 400 is restricted by at least two 
factors: the RS 400 storage capacity; i.e„ RAM and disk sizes, and the need to maintain the stored 
objects current. 

In accordance with the method aspect of the invention, in order to optimize the effectiveness 
of the limited storage space at RS 400, the collection of objects is restricted to those likely to be requested 
by the user; i.e., tailored to the user's tastes - and to those least likely to be time sensitive; i.e., objects 
which are stable. To accomplish this, objects are codedfor storage candidacy to identify when they wil 
be permitted at RS 400, and subject to the LRU algorithm to maintain presence at RS 400. Additionally, 
£to assure currency of the information and transaction support provided at RS 400, objects are further 
^:oded for version identification and checking in accordance with a system ofpriorities that are reflected 
yjn the storage candidacy coding. 

j* Specifically, to effect object storage management, objects are provided with a coded version id 
Wnade up of the storage control byte and version control bytes identified above as elements of the object 
HE header, specifically, bytes 16 and 18 shown in FIG. 4b. In preferred form, the version id is comprised 
bytes 16 and 18 to define two fields, a first 13 bit field to identify the object version and a second thre 

"s§js : 

fiite field to identify the object storage candidacy. 

m 

™ In this arrangement, the storage candidacy value of the object is addressed to not only the 
'"-question of storage preference but also object currency. Specifically, the storage candidacy value 
establishes the basis upon which the object will be maintained at RS 400 and also identifies the 
susceptibility of the object to becoming stale by dictating when the object will be version checked to 
determine currency. 

The version value of the object on the other hand, provides a parameter that can be checked 
against predetermined values available from delivery system 20 to determine whether an olject stored 
at RS 400 is sufficiently current to permit its continued use, or whether the olject has become stale and 
needs to be replaced with a current object from delivery system 20. 

Still further, in accordance with the invention, object storage management procedure further 
includes use of the LRU algorithm, for combination with the storage and version coding to enable 
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discarding of objects which are not sufficiently used to warrant retention, thus personalizing the store 
of objects at RS 400 to the user's tastes. Particularly, object storage facility 439, in accordance with the 
LRU algorithm maintains a usage list for objects. As objects are called to support the user's application; 
requests, the objects are moved to the top of a usage list As other objects are called, they push 
5 previously called objects down in the list If an object is pushed to the bottom of the list before being 
recalled, it will be forfeited from the list if necessary to make roomf or the next called object. As will 
be appreciated, should a previously called object be again called before it is displaced from the list, it 
will be promoted to the top of the list, and once more be subject to depression in the list and possible 
forfeiture as other objects are called. 
10 As pointed out above, in the course of building the screenspresented to the user, objects will 

reside at various locations in RS 400. For example, objects may reside in the RS 400 RAM where the 
object is supporting a particular application screen then running or in acache maintained at either RAM 
or disk 424 where the object is being held for an executing application or staged on the fixed size file 
^ on disk 424 noted above where the object is being held for use in application likely to be called by the 

■lass? 

15 £g user in the future. 

f^p In operation, the LRU algorithm is applied to all these regions and serves to move an object frcm 

U? RAM cache to disk cache to disk file, and potentially off RS 400 depending on object usage. 
m With regard to the storage candidacy value, in this arrangement, the objects stored at RS 400 

^include a limited set of permanent objects; e.g., those supporting logon and logoff, and other 

20 pnon-permanent objects which are subject to the LRU algorithm to determine whether the objects shoufl 
j*?be forfeited from RS 400 as other objects are added. Thus, in time, and based on the operation of the 
ffiLRU algorithm and the storage candidacy value, the collection of objects at RS 400 will be tailored to 

, 'Ft 

,Jthe usage characteristics of the subscriber; i.e., self-configuring. 

More particularly, the 3-bit field of the version id that contains the storage candidacy parameter 

25 can have 8 different values. A first candidacy value isapplied where the object is very sensitive to tims 
e.g., news items, volatile pricing information such as might apply to stock quotes, etc. In accordance 
with this first value, the object will not be permitted to be stored on RS 400, and RS 400 will have to 
request such objects from delivery system 20 each time it is accessed, thus, assuring currency. A second 
value is applied where the object is sensitive to time but less so than the first case; e.g., the price of 

30 apples in a grocery shopping application. Here, while the price might change from day to day, it is 
unlikely to change during a session. Accordingly the object will be permitted to persist in RAM or at 
the disk cache during a session, but will not be permitted to be maintained at RS 400 beiveen sessions. 



-117- 



Continuing down the hierarchy of time sensitivity, where the object concerns information 
sufficiently stable to be maintained between sessions, a third storage candidacy value is set to permit 
the object to be stored at RS 400 between sessions, on condition that the object will be version check he 
first time it is accessed in a subsequent session. As will be appreciated, during a session, and under the 
5 effect of the LRU algorithm, lack of use at RS 400 of the object may result in it being forfeited entirely 
to accommodate new objects called for execution at RS 400. 

Still further, a fourth value of storage candidacy is applied where the object is considered 
sufficiently stable as not to require version checking between sessions; e.g., objects concerning page 
layouts not anticipated to change. In this case, the storage candidacy value may be encoded to permit 
10 the object to be retained from session to session without version checking. Here again, however, the 
LRU algorithm may cause the object to forfeit its storage for lack of use. 

Where the object is of a type required to be stored at RS 400, as for example, objects needed to 
support standard screens, it is coded for storage between sessions and not subject to the LRU algorithm 
^forfeiture. However, where such objects are likely to change in the future they may be required to be 
15 '^version checked the first time they are accessed in a session and thus be given a fifth storage candicicy 

yyvalue. If, on the other hand, the required stored object is considered like^ to be stable and not require 

hJ 

l^even version checking; e.g., logon screens, it will be coded with a sixth storage candidacy value for 
CCstorage without version checking so as to create a substantially permanent object. 
J* Continuing, where a RS 400 includes a large amount of combined RAM and disk capacity, it 
20 Cwould permit more objects to be stored. However, if objects were simply coded in anticipation of the 
Qarger capacity, the objects would potentially experience difficulty, as for example, undesired f orfeituE ' 

Fir? 

*Niue to capacity limitations if such objects were supplied to RS 400units having smaller RAM and disk 

"car* 

^§izes. Accordingly, to take advantage of the increased capacity of certain RS 400 units without creatiig 
difficulty in lower capacity units, objects suitable for storage in large capacity unit can be so coded for 

25 retention between sessions with a seventh and eighth storage candidacy value depending upon 
whether the stored large capacity object requires version checking or not. Here, however, the coding 
will be interpreted by smaller capacity units to permit only cacheable storage to avoid undesirable 
forfeiture that might result from over filling the smaller capacity units. 

Where an object is coded for no version checking needmay nonetheless arise for a version check 

30 at some point. To permit version checking of such objects, a control object is provided at RS 400 that 
may be version checked on receipt of a special ccmmunication from delivery system 20. If the control 
object fails version check, then a one shot version checking attribute is associated with all existing 
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objects in RS 400 that have no version checking attributes. Thereafter, the respective objects are version 
checked, the one shot check attribute is removed and the object is caused to either revert to its previois 
state if considered current or be replaced if stale. 

Still further, objects required to be stored at RS 400 which are not version checked either because 
5 of lack of requirement or because of no version check without a control object, as described above, can 
accumulate in RS 400 as dead objects. To eliminate such accumulation, all object having required 
storage are version checked over time. Particularly, the least recently used required object is version 
checked during a session thus promoting the object to the top of the usage list ifit is still to be retained 
at RS 400. Accordingly, one such object will be checked per session and over time, all required objects 
10 will be version checked thereby eliminating the accumulation of dead objects. 

However, in order to work efficiently, the version check attribute of the object should be 
ignored, so that even required object can be version checked. Yet, in certain circumstances, e.g., duriig 
deployment of new versions of the reception system software containing newobjects not yet supported 
on delivery system 20 which may be transferred to the fixed storagefile of RS 400 when the new versicn 
15 g|s loaded, unconditional version checkingmay prematurely deletes the object from the RS 400 as not 
flound on delivery system 20. To avoid this problem, a sweeper control segment in the control object 
yftoted above can be used to act as a switch to turn the sweep of dead objects on and off. 
;J With respect to version checking for currency, where an object stored at RS 400 is initially 
fetched or accessed during a session, a request to delivery system 20 is made for the object by specifyiig 
20 j&e version id of the object stored at RS 400. 

C In response, delivery system 20 will advise the reception system 400 either that the version id 
jjj£ the stored object matches the currency value; i.e., the stored object is acceptable, or deliver a current 
<&ject that will replace the stored object shown to be stale. Alternativdy, the response may be that the 
object was not found. If the version of the stored object is current, the stored object will be used until 
25 verified again in accordance with its storage candidacy. If the stored object is stale, the new object 
delivered will replace the dd one and support the desired screen. If the response is object not found, 
the stored object will be deleted. 

Therefore, based on the above description, the method aspect of the inventionis seen to include 
steps for execution at storage facility 439 whichenables object reception, update and deletion by means 
30 of a combination of operation of the LRU algorithm and interpretation of the storage candidacy and 
version control values. In turn, these procedures cooperate to assure a competent supply of objects at 
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RS 400 so as to reduce the need for intervention of delivery system 20, thus reducing cost of inf ormaticn 
supply and transactional support so as to speed the response to user requests. 

TBOL interpreter 438 shown in FIG. 8 provides the means for executing program objects, whi<h 
have been written using an interpretive language, TBOL described above. TBOL interpreter 438 
interprets operators and operand contained in program object 508, marages TBOL variables and data, 
maintains buffer and stack facilities, and provides a runtime library of TBOL verbs. 

TBOL verbs provide support for data processing, program flow control, file management, objed 
management, communications, text display, command bar control, open/ close window, page 
navigation and sound. TBOL interpreter also interacts with ether native modules through commands 
contained in TBOL verbs. For example: the verb "navigate" will cause TBDL interpreter 438 to request 
object interpreter 435 to build a PPT based on the PIO id contained in the operand of the NAVIGATE 
verb; "fetch" or "GET" will cause TBOL interpreter 438 to request an object from object storage facility 
439; n SET_FUNCTION" will assign a filter to events occurring at the keyboard manger 434; and 

©FORMAT/' "SEND," and "RECEIVE" will cause TBOL interpreter 438 to send application level requests 

ynto object/ communications manager interface 433. 

Data areas managed by TBOL interpreter 438 and available to TBOL programs are Global 

r |£xternal Variables (GEVs), Partition External Variables (PEVs), and Runtime Data Arrays (RDAs). 

Qli* 

^ GEVs contain global and system data, and are accessible to all program objects as they are 
^executed. GEVs provide a means by which program objects may communicate with other program 
Jfbjects or with the RS native code, if declared in the program object. GEVs are character string variables 
What take the size of the variables they contain. GEVs may preferably contain a maximum of 32,000 
^ aria ^ es 311(1 are typically used to store such information as program return code, system date and 
"rime, or user sex or age. TBOL interpreter 438 stores such information in GEVs when Kquested by the 
program which initiated a transaction to obtain these records from the RS or user's profile storedin the 
interactive system. 

Partition external variables (PEVs) have a scope restricted to the page partition on which they 
are defined. PEVs are used to hold screen field data such that when PEOs and window objects are 
defined, the fields in the page partitions with which these objects are to be associated are each assigns! 
to a PEV. When applications are executed, TBOL interpreter 438 transfers data between screen fields 
and their associated PEV. When the contents of a PEV are modified by user action or by program 
direction, TBOL interpreter 428 makes a request to display manager 461 to update the screen field to 
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reflect the change. PEVs are also used to hold partition specific application data, such as tables of 
information needed by a program to process an expected screen input. 

Because the scope of PEVs is restricted to program objects associated with thepage partition in 
which they are defined, data that is to be shared between page partitions or is to be available to a page 
5 level processor must be placed in GEVs or RDAs. 

RDAs are internal stack and save buffers used as general program work areas. RDAs are 
dynamically defined at program object "runtime" and are used for communication and traisfer of data 
between programs when the data to be passed is not amenable to the other techniques available. Both 
GEVs and RDAs include, in the preferred embodiment, 8 integer registers and 8 decimal registers, 
10 Preferably, there are also 9 parameter registers limited in scope to the current procedure of a program 
object. 

All variables may be specified as operand of verbs used by the virtual machine. The integer ard 
decimal registers may be specified as operand for traditicnal data processing. The parameter registers 
gjare used for passing parameters to "called" procedures. The contents of these registers are saved on an 
15 ^internal program stack when a procedure is called, and are restored when control returns to the 
lif calling" procedure from the "called" procedure. 

% TBOL interpreter 438, keyboard manger 434, object interpreter 435, and object storage facility 
BS39, together with device control provided by operating environment 450,have principal responsibility' 

ffr, 

ffor the management and execution of partitioned applications at the RS 400. The remaining native cock 
20 Qnodules function in support and ancillary rdes to provide RS 400 with the ability display partitioned 
applications to the user (display manager 461), display advertising (ad manager 442), to collect usage 
^glata for distribution to interactive network lOfor purposes of targeting such advertising (data collecticn 
manager 441), and prepare for sending, and send, objects and messages to interactive network 10 
(object/ communicationsmanager interface 443 and link communications manager 444) Finally, the fati 
25 error manager exists for one purpose: to inform the user of RS 400 and transmit to interactive network 
10 the inability of RS 400 to recover from a system error. 

Display manager 461 interfaces with a decoder using the North American Presentation Level 
Protocol Syntax (NAPLPS), a standard for encoding graphics data, or text code, such as ASCII, which 
are displayed on monitor 412 of the user's personal computer 405 as pictorial codes. Codes for other 
30 presentation media, such as audio, can be specified by using the appropriate type code in the 
presentation data segments. Display manager 461 supports the following functions: send NAPLPS 
strings to the decoder; echo text from a PEV; move the cursor within and between fields; destructive 
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or non-destructive input field character deletion; "ghost" and "unghost" fields (a ghosted field is 
considered unavailable, unghosted available); turn off or on the current field cursor; open, close, save 
and restore bit maps for a graphics window; update all current screen fields by displaying the cmtents 
of their PEVs, reset the NAPLPS decoder to a known state; and erase an area of the screen by generating 
5 and sending NAPLPS to draw a rectangle over that area. Display manager 461 also providesa function 
to generate a beep through an interface with a machine-dependent sound driver. 

Ad manager 442 is invoked by object interpreter 435 to return the object id of the ne# available 
advertising to be displayed. Ad manager 442 maintains a queue of advertising object id's targeted to 
the specific user currently accessing interactive network 10. Advertising objects are pre-fetched from 
10 interactive system 10 from a personalized queue of advertising thatis constructed using data previously 
collected from user generated events and/or reports of objects used in the building of pages or 
windows, compiled by data collection manager 466 and transmitted to interactive system 10. 

Advertising objects 510 are PEOs that, through user invocation of a "LOOK" command, cause 
^navigation to partitioned applications that may themselves support, for example, ordering and 
15 purchasing of merchandise. 

"yy An advertising list or "ad queue," is requested in a transaction message to delivery system 20 
^by ad manager 442 immediately after the initial logon response. The logonapplication at RS 400 places 
Clhe advertising list in a specific RS global storage area called a SYS_GEV (system global external 
^variable), which is accessible to all applications as well as tothe native RS code). The Logon application 
20 QIlso obtains the first two ad object id's form the queue and provides them to object storage facility 439 
isp the advertising objects can be requested. However, at logon, since no advertising objects are 
^ailable at RS local storage facilities 440, ad objects, in accordance with the described storage 

iss? 

^ndidacy, not being retained at the reception system between sessions, they must be requested from 
interactive network 10. 

25 In a preferred embodiment, the f oUowingparametric values are established for ad manager 442 

advertising queue capacity, replenishment threshold for advertising object id's and replenishment 
threshold for number of outstanding pre-fetched advertising objects. These parameters are set up in 
GEVs of the RS virtual machine by the logon application program object from the logonresponse from 
high function system 110. The parameters are then also accessible to the ad manager 442. Preferred 

30 values are an advertising queue capacity of 15, replenishment value of 10 empty queue positions and 
a pre-fetched advertising threshold of 3. 
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Ad manager 442 pre-fetches advertising object by passing advertising object id's from the 
advertising queue to object storage facility 439 which then retrieves the object from the interactive 
system if the object is not available locally. Advertising objects arepre-fetched, so they are available 
in RS local store 440 when requested by object interpreter 435as it builds a page. The ad manager 442 
5 pre-fetches additional advertising objects whenever the number of pre-f etched advertising objects not 
called by object interpreter 435; i.e. the number of remaining advertising objects, falls below the pre- 
fetch advertising threshold. 

Whenever the advertising i.d. queue has more empty positions than replenishment threshold 
value, a call is made to the advertising queue application in hgh function system 110 shown in FIG. 2, 
10 via object/ commxinications manager interface 443 for a number of advertising object id's equal to the 
threshold value. The response message from system 110 includes a list of advertisingobject id's, which 
ad manager 442 enqueues. 

Object interpreter 435 requests the object id of the next advertising from ad manager 442 when 
□object interpreter 435 is building a page and encounters an object call for a partition and the specified 
15 ^Jbbject-id equals the code word, " ADSLOT." If this is the first request for an advertising object id that 
Uad manager 442 has received during this user's session, ad manager 442 moves the advertising list frcm 
Jjthe GEV into its own storage area, which it uses as an advertising queue and sets up its queue 
^management pointers, knowing that the first two advertising objects have been pre-fetched. 

Ad manager 442 then queries object storage facility 439, irrespective of whether it was the first 
20 Request of the session. The query asks if the specified advertising object id pre-fetch has been 
completed, i.e., is the object available locally at the RS. If the object is available locally, the object-id is 
passed to object interpreter 435, which requests it from object storage facility 439. If the advertising 
^object is not available in local store 440, ad manager 442 attempts to recover by asking about the next 
ad that was pre-fetched. This is accomplished by swapping the top and second entry in the advertisiig 
25 queue and making a query to object storage facility 439 about the new top advertising obpct id. If that 
object is not yet available, the top position is swapped with the third position anda query is made about 
the new top position. 

Besides its ability to provide advertising that have been targeted to each individual user, two 
very important response time problems have been solved by ad manager442 of the present invention. 
30 The first is to eliminate from the new page response time the time it takes to retrieve an advertising 
object from the host system. This is accomplished by using the aforementioned pre-fetching 
mechanism. 
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The second problem is caused by pre-fetching, which results in asynchronous concurrent 
activities involving the retrieval of objects from interactive system 10. If an advertising is pre-f etched 
at the same time as other objects required for a page requested, the transmission of the advertising 
object packets could delay the transmission of the other objects required to complete the current page 
5 by the amount of time required to transmit the advertising object(s). This problem is solved by the 
structuring the requests from object interpreter 435 to the ad manager 442 in the following way: 

1. Return next object id of pre-f etched advertising object & 
pre-fetch another; 

2. Return next advertising object id only; and 
10 3- Pre-fetch next advertising object only. 

By separating the function request (1) into its two components, (2) and (3), object interpreter 425 
is now able to determine when to request advertising object id's and from its knowledge of the page 
build process, is able to best determine whenanother advertising object can be pre-f etched, thus causirg 
Qfche least impact on the page response time. For example, by examiningthe PPT, object interpreter 435 
15 Jpay determine whether any object requests are outstanding. If there are outstanding requests, 
'^advertising request type 2 would be used. When all requested objects are retrieved, object interpreter 
p |435 then issues an advertising request type 3. Alternatively, if there are no outstanding requests, object 
"^interpreter 435 issues an advertising request type 1. This typically corresponds to the user's "think 
s time" while examining the information presented and when RS 400 is in the Wait for Event state (D). 
20 J Data collection manager 441 is invoked by object interpreter 435 and keyboard manger 434 to 
!*eep records about what objects a user has obtained (and, if a presentation data segment 530 is present 
;f een) and what actions users have taken (e.g. "NEXT/ 1 "BACK," "LOOK/ 1 etc.) 
^ The data collection events that are to be reported during the user's session are sensitized durirg 
the logon process. The bgon response message carries a data collection indicator with bit flags set to 
25 "on" for the events to be reported. These bit flags are enabfed (on) or disabled(off) for each user based 
on information contained in the user's profile stored and sent from high function host 110. A user's data 
collection indicator is valid for the duration of his session. The type of events to be reported can be 
changed at will in the host data collection application. However, suchchanges will affect only users 
who logon after the change. 
30 Data collection manager 441 gathers information concerning a user's individual system usage 

characteristics. The types of informational services accessed, transactions processed, time information 
between various events, and the like are collectedby data collection manager 441, which compiles the 
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information into message packets (not shown). The message packets are sent to network 10 via 
object/communicationmanager interface 443 and link communications manager 444. Message packets 
are then stored by high function host 110 and sent to an offline processing facility for processing. The 
characteristics of users are ultimately used as a means to select or target various display objects, such 
as advertising objects, to be sent to particular users based on consumer marketing strategies, or the like, 
and for system optimization. 

Object/ communications manager interface 443 is responsible for sending and receiving DIA 
(Data Interchange Architecture described above) formatted messages to or from interactive network 
10. Object/ communications manager 443 also handles the receipt of objects, builds a DIA header for 
messages being sent and removes the header from received DIAmessages or objects, correlates requests 
and responses, and guarantees proper block sequencing. Object/communications manager interface 
443 interacts with other native code modules as follows: object/ communications manager 443 (1) 
receives all RS400 object requests from object storage facility 439, and forwards objects received from 
Chetwork 10 via link communications manager 444 directly to the requesting modules; (2) receives ad 
Jist requests from ad manager 442, which thereafter periodically calls object/cornmunicatios manager 
jj43 to receive ad list responses; (3) receives data collection messages and send requests from data 
jjollection manager 441; (4) receives application-level requests from TBOL interpreter 438, which also 
periodically calls object/communications manager interface 443 to reeive responses (if required); and 
(5) receives and sends DIA formatted objects and messages from and to link communicaions manager 
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Object/communications manager interface 443 sends and receives DIA fonrurted messages on 
, jehalf of TBOL interpreter 438 and sends object requests and receives objects on behalfof object storage 
facility 439. Communication packets received containing parts of requested objects arepassed to object 
storage facility 439 which assembles the packets into the object before storing it. If the object was 
requested by object interpreter 435, all packets received by object storage facility 439 are also passed 
to object interpreter 435 avoiding the delay required to receive an entire object before processing the 
object. Objects which are pre-fetched are stored by object storage facility 439. 

Messages sent to interactive network 10 are directed via DIA to applications in network 10. 
Messages may include transaction requests for records or additional processing of records or may 
include records from a partitioned application program object or data collection manager 441. 
Messages to be received fromnetwork 10 usually comprise records requested in a previous message 
sent to network 10. Requests received from object storage facility 439 include request; for objects from 
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storage in interactive system 10. Responses to object requests containeither the requested object or an 
error code indicating an error condition. 

Object/ communications manager 443 is normally the exclusive native code module to interf «e 
with link communications manager 444 (except in the rare instance of a fatal error). Link 
5 communications manager 444 controls the connecting and disconnecting of the telephone line, 
telephone dialing, and communications link dataprotocoL Link communications manager 444 accesses 
network 10 by means of a communications medium (not shown) link communications manager 444, 
which is responsible for a dial-up link on thepublic switched telephone network (PSTN). Alternatively 
other communications means, such as cable television or broadcast media, may be used. Link 
10 communications manager 444 interfaces with TBOL interpreter for connect and disconnect, and with 
interactive network 10 for send and receive. 

Link communications manager 444 is subdivided into modem control and protocol handler 
units. Modem control (a software function well known to the art) hands the modem specific 
^handshaking that occurs during connect and disconnect. Protocol handler is responsible for 
15 ^transmission and receipt of data packets using the TCS (TRINTEX Communications Subsystem) 
yprotocol (which is a variety of OSI link level protocol, also well known to the art). 

Fatal error manager 469 is invoked by all reception system components uponthe occurrence of 
Many condition which precludes recovery. Fatal error manager 469 displays a screen to the user with a 
^textual message and an error code through display manager 461. Fatal error manager 469 sends an 

jSBSK; 

20 *W TOT report message through the link communications manager 444 to a subsystem of interactive 

paetwork 10. 

*£} 

^ The source code for the reception system software as noted above is described in parent 
Application serial number 388,156 filed July 28, 1989, now issued as US. patent 

SAMPLE APPLICATION 

25 Page 255 illustrated in FIG. 3b corresponds to a partitioned application that permit's a user to 

purchase apples. It shows how the monitor screen 414 of the reception system 400 might appear tothe 
user. Displayed page 255 includes a number of page partitions and corresponding page elements. 

The page template object (PTO) 500 representing page 255 is illustrated in FIG. 9. PTO 500 
defines the composition of the page, including header 250, body 260, display fields 270, 271, 272, 

30 advertising 280, and command bar 290. Page element objects (PEOs) 504 are associated with page 
partitions numbered; e.g., 250, 260, 280. They respectively, present information in the header 250, 
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identifying the page topic as ABC APPLES; in the body 260, identifying the cost of appfes; and prompt 
the user to input into fields within body 260 the desired number of apples to be ordered. In advertisiig 
280, presentation data and a field representing a post-processor that will cause the user to navigate to 
a targetable advertising, is presented. 

In FIG. 9, the structure of PTO 500 can be traced. PTO 500 contahs a page format call segment 
526, which calls page format object (PFO) 502. PFO 502 describes the location and size of partiions on 
the page and numbers assigned to each partition. The partition number is used in pageelement call 
segments 522 so that an association is established betweena called page element object (PEO) 504 and 
the page partition where it is to be displayed. Programs attached to this PEO can be executed only 
when the cursor is in the page partition designated within the PEO. 

PTO 500 contains two page element call segments 522, which reference the PEOs 504 for 
partitions 250 and 260. Each PEO 504 defines the contents of the partition. The headerin partition 250 
has only a presentation data segment 530 in its PEO 504, No input, action, or display fields are 
^associated with that partition. 

=^ The PEO 504 for partition 260 contains a presentation data segment 530 and field definition 
yysegments 516 for the three fields that are defined in that partition. Two of the fields will be used for 
^display only. One field will be used for input of user supplied data. 

ft In the example application, the PEO 504 for body partition 260 specifies that two program 
^objects 508 are part of the body partition. The first program, shown in Display field 270, 271, 272, is 
Qalled an initializer and is invoked unconditionally by TBOL interpreter 438 concurrently with the 
y&isplay of presentation data for the partition. In this application, the function of the initializer is 
Represented by the following pseudo-code: 
\| 1. Move default values to input and display fields; 

2. "SEND" a transaction to the apple application that is resident on interactive system 10; 

3. "RECEIVE" the result from interactive system 10; i.e. the current price of an apple; 

4. Move the price of an apple to PEV 271 so that it will be displayed; 

5. Position the cursor on the input field; and 

6. Terminate execution of this logic. 

The second program object 508 is a field post-processor. It will be invoked conditionally, 
depending upon the user keystroke input. In this example, it will be invoked if the user changes the 
input field contents by entering a number. The pseudo code for this post-processor is as follows: 
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1. Use the value in PEV 270 (the value associated with the data entered by the user into the 
second input data field 270) to be the number of apples ordered. 

2. Multiply the number of apples ordered times the cost per apple previously obtained by the 
initializer; 

3. Construct a string that contains the message "THE COST OF THE APPLES \OU ORDERED 
IS $45.34;"; 

4. Move the string into PEV 272 so that the result will be displayed for the user; and 

5. Terminate execution of this logic. 

The process by which the "APPLES" application is dsplayed, initialized, and run is as follows. 
The "APPLES" application is initiated when the user navigates from the previous partitioned 
application, with the navigation target being the object id of the "APPLES" PTO 500 (that is, object id 
ABO). This event causes keyboard manager 434 to pass the PTO object id, ABC1 (which may, for 
example, have been called by the keyword navigation segment 520 within a PEO 504 of the previous 
^partitioned application), to object interpreter 435. With reference to the RS application protocol 
^depicted in FIG 6, when the partitioned application is initiated, RS 400 enters the Process Object state 
using transition (1). Object interpreter 435 then sends a synchronous request for the PTO 500 
^specified in the navigation event to object storage facility 439. Object storage facility 439attempts to 
EBacquire the requested object from local store 440 or from delivery system 20 by means of 
^object/ communication manager 443, and returns an error code if the object cannot be acquired. 

Once the PTO 500 is acquired by object/ communications manager 443, object interpreter 435 
^begins to build PPT by parsing PTO 500 into its constituent segment calls to pages and page elements/ 
^as shown in FIG. 4d and interpreting such segments. PFO andPEO call segments 526 and 522 require 

"■CSS? 

\|he acquisition of the corresponding objects with objectid's <ABCF>, <ABCX> and <ABCY>. Parsing 
and interpretation of object ABCY requires the further acquisition of program objects <ABCI> and 
<ABCJ>. 

During the interpretation of the PEOs 504 for partitions 250 and 260, other RS 400 events are 
triggered. This corresponds to transition (2) to interpret pre-processors state (Q in FIG. 6. Presentation 
data 530 is sent to display manager 461 for display using a NAPLPS decoder within display manager 
461, and, as the PEO <ABCY> for partition 260 is parsed and interpreted by object interpreter 435, 
parameters in program call segment 532 identify the program object < ABCI> as an initializer. Object 
interpreter 435 obtains the program object from objectstorage facility 439, and makes a request to TBOL 
interpreter 438 to execute the initializer program object 508 <ABCI>. The initializer performs the 
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operations specified above using facilities of the RS virtual machine. TBOL interpreter 438, using 
operating environment 450, executes initializer program object 506 <ABCI>, and may, if a further 
program object 508 is required in the execution of the initializer, make asynchronous application level 
object request to object storage facility 439. When the initializer terminates, controlis returned to object 
5 interpreter 435, shown as the return path in transition (2) in FIG. 6. 

Having returned to the process object state (B), objectprocessor 435 continues processing the 
objects associated with PTO <ABC1>. Object interpreter continue to construct the PPT, providing RS 
400 with an environment for subsequent processing of the PTO <ABC1> by pre-processors and post- 
processors at the page, partition, and field levels. When the PPT has been constructed and the 
10 initializer executed, control is returned to keyboard manager 434, and the RS enters the wait for event 
(E) State, via transition (4), as shown in FIG. 6. 

In the wait for event state, the partitioned application waits for the user to create an event. In 
any partitioned application, the user has many options. For example, the user may move the cursor 
,4o the "JUMP" field 296 on the command bar 290, which is outside the current application, and thus 
15 Clause subsequent navigation to another application. For purposes of this example, it is assumed that 
ythe user enters the number of apples he wishes to order by entering a digit in display field 271. 

Keyboard manager 434 translates the input from the user's keyboard to a logical representation 
fgridependent of any type of personal computer. Keyboard manager 434 saves the data entered by the 
iSser in a buffer associated with the current field defined by the location of the cursor. The buffer is 
20 indexed by its PEV number, which is the same as the field nunber assigned to it during the formation 
||f the page element. Keyboard manager 434 determines for each keystroke whether the keystroke 
s <8>rresponds to an input event or to an action or completion event Input events are logical keystrokes 
apd are sent by keyboard manager to display manager 461, which displays the data at the input field 
location. Display manager 461 also has access to the field buffer as indexed by its PEV number. 
25 The input data are available to TBOL interpreter 438 for subsequent processing. When the cursor 

is in a partition, only the PEVs for that partition are accessible to the RS virtual machine. After the inptf 
from the user is complete (as indicated by a user action such as pressing the RETURN key or entry of 
data into a field with an action attribute), RS 400 enters the Process Event state (E) via transition (4). 
For purposes of this example, let us assume that the user enters the digit "5" in input field 270. 
30 A transition is made to the process event state (E). Keyboard manager 434 and display manager 437 
perform a number of actions, such as the display of the keystroke on the screen, the collection of the 
keystroke for input, and optionally, the validation of the keystroke, i.e. numeric inptt only in numeric 
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fields. When the keystroke is processed, a return is made to the wait for event state (D). Edit attributes 
are specified in the field definition segment. 

Suppose the user inputs a "6" next. A transition occurs to the PE state and after the "6" is 
processed, the Wait for Event (D) state is reentered. If the user hits the "completion" key (e.g.,ENTER) 
the Process Event (E) state will be entered. The actionattributes associated with field 272 identify this 
as a system event to trigger post-processor program object <ABCJ>. When the interpretive execution 
of program object <ABCJ> is complete, the wait for event state (D) will again be entered. The user is 
then free to enter another value in the input field, or select a command bar function and exitthe apples 
application. 

While this invention has been described in its preferred form, it will be appreciated that changes 
may be made in the form, construction, procedure and arrangement of its various elements and steps 
without departing from its spirit or scope. 
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1 1. A method for operating a computer network so as to provid/ a multiplicity of users access 

2 to a multiplicity of applications, the applications each includingdata, ttte network having one or more 

3 host computers, a plurality of concentrator computers connected in&roups of one of more to each of 

4 the host computers, and a plurality of reception system computers at which respective users may 

5 request applications, the reception system computers being connected in groups ofone or more to each 

6 of the concentrator computers, the method comprising the steps ell 

7 a. establishing data stores at the host computers, me concentrator computers and the 

8 reception system computers; / 

9 b. distributing application data in accordance wfth a predetermined plai to data stores 

10 maintained, respectively, at the host computers, the concentrator computers and the reception system 

11 computers; and / 

12 c. supplying application data to a respective reception system computer at which an 

13 ^application is requested so that the respective reception system computer can assemHe the data which 

14 %iakes up the requested application by selectively coUecttfigdata from its own data store and the data 
y3 / 

15 [stores of the respective host computer and concentrator computer to which it is connected. 

/ 

1 fjj 2. The method of claim 1 wherein in collecting data for generating the requested applications, 

-ff; j 

2 |he respective reception system determines if the requested application can be constituted from data 

3 Sored at the respective reception system, and to Jthe extent it is determined that required data is not 

4 gtored at the respective reception system, requesting the required data from the network. 

1 v -,j 3. The method of claim 2 wherein distributing data within the network includes placing data 

2 depending upon the likelihood the application associated with the data will be requested so that data 

3 required for an application likely to requested is likely to be bcated at the respective reception system 

4 computer and data required for applications least likely to berequested is not likely to be located at tte 

5 respective reception computer. / 

1 4. The method of claim 3 wherein distributing the datawithin the network includes placing data 

2 depending in part upon preferences of the user of the respective reception system computer. 

1 5. The method of claimyl wherein distributing data within the network depends in part upon 

2 user preferences deternjined from application requests of users. 
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What we claim is: 



1 6. The method of claim 5 wherein supplying data to the iespective reception system computer 

2 at which and application request is made includes downloading data fromthe network to the respective 

3 reception system when it logs onto the network so as to iraiintain the store of data at the respective 

4 reception system computer current. / 

1 7. The method of claim 3, wherein data is stored in the network in accordance with a control 

2 attribute provided with the data that indicates currency. 

1 8. The method of claim 7, wherein the datafis stored in accordance with an additional control 

2 attribute provided with the data that indicates data permanency. 

1 9. The method of claim 8, wherein data^s stored during user sessions according to the control 

2 attributes associated with the respective date, 

1 Q 10. A method for operating a computer network having a multiplicity of reception systems at 

2 %hich respective users can request applications that include interactive services,the method comprising 

3 Uhe steps of: / 

4 jS a. organizing the appjfications into objects that collectively include data and executable 

5 program instructions for generating the applications; 

6 s b. distributing selected objects in accordance with a predetermined plan within the 

7 hfetwork; and / 

8 c. supplying objects to a respective reception system computer at which an application 

9 ^requested to enable the respective reception system computer to selectively collect objects required 
10 for / 

13 the application from th|& network and the respective reception system so that the requested apjiication 

14 may be presented ba/ed on the objects collected. 

1 11. The method of claim 10 wherein collecting objects includes execution of application softwae 

2 operating at the respective reception system which is <apable of interpreting the program instructions 

3 included in thp objects. 
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12. The method of claim 11 wherein the organization of the applications into objects includes 
structuring the objects to include a first section havin^information for processing the object anda 
second section including one or more subunits of information including the presentation data and 
program instructions for executing the object, 

13. The method of claim 12 wherein in/ collecting objects for presenting the requested 
applications, the respective reception system application software determines if the requested 
application can be constituted from objecfe storecyat the respective reception system and to the extent 
it is determined that objects not stored at the respective reception system are required, requesting the 
required objects from the network. 



14. The method of claim 13 whereiry the organizing of the applications into objects includes 
providing the program instructions necessary to execute the requested application in a high-level 
language having verbs adapted to be interpreted by the application software maintained at the 
Respective reception system. 



I = * 



15. The method of claim 14 wherein the supplying of objects to therespective reception system 
'Includes the supply of information pther than objects, and wherein such other information includes 

^messages. 



4} 16. The method of claim 15 wherein the supplying of messages includes structuring the 
^messages to have a first section including information for processing the message,and at least a second 
•fiction including information/ representing the message. 



17. The method of claim 16 wherein distributing the objects within the networkincludes placing 
objects depending upon fihfe likelihood that its associated application will be requested so that objects 
for applications likely p be requested are likely to be placed at the respective reception system 
computer and objects /or applications least likely to be requested are not likely to be placed at the 
respective reception system. 



18. The method of claim 17 wherein distributing the objects within the networkincludes placing 
objects depending in part upon preferences of the respective reception system users. 
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1 19. The method of claim 18 wherein distributing objects within the network depends in part 

2 upon user preference determined by user previous application reauests. 

1 20. The method of claim 12 wherein organizing the application information into objects include 

2 formulating the objects so that they can be used in one or mori applications, 

1 21. The method of claim 20 wherein formulating the objects includes formulating the object 

2 subunits as elements that can be used in one or more objects. 

1 22. The method of claim 15 wherein the orga/nizing of applications into objects includes 

2 collecting the objects in sets which include the information necessaryto present a display to the user 

3 at a monitor provided at the respective reception system, and wherein one or more screens of display 

4 are used to make up an application. / 

1 q 23, The method of claim 15 wherein supplying objects to the respective reception system 

tf- I 

2 tpmputer includes downloading objects from the network to the respective reception system when it 
yy . / 

3 |d>gs onto the network so as to maintain the store of objects at the respective reception system computer 

4 Sirrent. / 
+ / 

1 *" 24. A computer network for prov/ding a multiplicity of users access to a multiplicity of 

2 ^plications, the applications each includihg data, the apparatus comprising: 

3 y, a. one or more host commiters, each including a data store containing data used in 

4 dfieating applications; / 

5 b. a plurality of concentrator computers connected in groups of one of more to each of 

6 the host computers, each of the concentrator computers inducing a data store containing data used in 

7 creating applications; / 

8 c. a plurality of reception system computers at which respective users can request 

9 applications, the reception system computes being connected in groups of one or more to each of the 

10 concentrator computers, the recepnon system computers each including a data store containing data 

11 used in creating applications; and 

12 d. data distribution means for distributing data in the network such that data required 

13 for an application requested a/a respective reception system may be collected from the data store of 

14 the respective reception system and the data stores of the hostcomputer and concentrator computer 

15 to which the respective reception system is connected. 
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1 25. The computer network apparatus of claim 24 whereinrthe data distribution means includes 

2 means provided at the respective reception system, for determining whether the requestedapplication 

3 can be constituted from data stored at the respective reception system, and to the extent it is determined 

4 that required data is not stored at the respective reception system, requesting the required data from 

5 the network. 

1 26. The computer network of claim 25 wherein data distribution means further includes means 

2 for maintaining data at the data stores of the network dependent upon the likelihood an application 

3 associated with the data will be requested so that data required for an application likely to requested 

4 is likely to be located at the respective receptiorysystem and data required for applications least likely 

5 to be requested is not likely to be located at tMe respective reception computer. 

1 27. The computer network of claim 26 wherein the means for maintaining data at the network 

2 data stores retains data dependent in parr upon preferences of the respective users of the requesting 

3 ^reception systems. 



1 

2 
3 

1 
2 
3 
4 



s 7r 28. The computer network of cl&m 27 wherein the means for maintaining data at the network 

M&ata stores retains data dependent vft part upon user preferences determined from respective users 
^previous application requests. 



£2 29. The computer networkfof claim 28 wherein the meansfor distributing data includes means 
jbr downloading data from the network to the respective reception systems when the respective 
yfjbception systems log onto the network so as to maintain the store of data at the requesting reception 



systems current. 



1 30. The computer network of claim 26, wherein the means for maintaining data retains data in 

2 accordance with a control attribute provided with the data that indicate currency. 



1 31. The computer network of claim 30, wherein the means fer maintaining data in the network 

2 retains data in accoraance with an additional control attribute provided with the data that indicates 

3 data permanency.. 
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1 32. The computer network of daim 31, wherein the means for maintaining data in the network 

2 retains data at the respective recefraon system durii^g user sessions according to the control attributes 

3 associated with the respective data. 
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ABSTRACT 



A distributed processing, interactive computer netvrork and method of operation is described. 
The network is designed to provide very large numbers of simultaneous users access tolarge numbers 
of applications which feature interactive text/ graphic sessions. The network includes one oimore host 
5 computers having application data stores; a plurality of concentrator computers, also including 
application data stores, the concentrator computers being connected in groups of one of more to each 
of the host computers; and a plurality of reception system computers connected in groups of one or 
more to each of the concentrator computers, the reception system computers being arranged so that 
respective users can request interactive applications at the reception systemcomputers. In accordance 
10 with the design, the reception system computers also include application data stores. The method for 
operating the network includes steps for generating the interactive text/ graphic sessions from objects 
p that include data and/ or program instructions. Additionally, the method features stepsfor distributing 
^ objects among the data stores of the network computers, and, thereafter, permitting the reception 
W system computer at which an application is requested to selectively collect objects required for the 
15 Tf application from the network and the respective reception system so that the requested application mzy 
^Jf be presented at the reception system based on the objects collected. This operation decreases processirg 
$ demand on the higher-level network elements, permitting them to function primarily as data supply 

j,£Sf5|r 

and maintenance resources, thereby reducing network complexity, cost and response time. 
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first and sole inventors of the invention entitled: 
5 AN INTERACTIVE COMPUTER NETWORK AND METHOD OF OPERATION 

which is described and claimed in the attached specification, that we have reviewed and understand the contents 
of the attached specification, including the claims, as amended by any amendment specifically referred to herein, 
that we do not know and do not believe the same was ever known or used in the United States of America before 
my invention thereof, or patented or described in any printed publication in any country before my invention 

10 thereof more than one year prior to this application, that the same was not in public use or on sale in the United 
states of America more than one year prior to this application, that the invention has not been patented or made 
the subject of an inventor's certificate issued before the date of this application in any country foreign to the 
United States of America on an application filed by us or our respective legal representatives or assigns more than 
twelve months prior to this application, that we acknowledge our duty to disclose information of which we are 

15 ^ f aware that is material to the examination of this application, and that no application for patent or inventor's 
^certificate on this invention has been filed in any country foreign to the United States of America prior to this 

. irv, ' 
- 8 x 

h [application by us or our respective legal representatives or assigns. 

Ju 

J£L We hereby appoint the following attorney to prosecute this application and to transact all business in the 

CgPatent and Trademark Office in connection therewith: 
20 ^ Paul C Scifo, Esq. 

yh Registration No. 27,089 

fss 

J Address all telephone calls to Paul C. Scifo, Esq. at telephone number 1-212-513-1122, and address all 

Correspondence to: 

Paul C Scifo, Esq, 

25 233 Broadway, Suite 4703 

New York, New York 10279. 

We hereby declare that all statements made by us herein of our respective own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these statements were 
made with the knowledge that willful false statements and the like are punishable by fine or imprisonment, or 
30 both, under Section 1001 of Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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